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ADD the famous Grumman F9F series of shipboard fighters to the 
impressive list of fast-flying planes which rely on Goodyear for 
landing safety and fuel stowage. 

Every single Panther Jet is equipped 100% with wheels and famed 
single disc brakes supplied by Goodyear’s Aviation Products 
Division; the tires and tubes on its landing wheels are 100% 
Goodyear; and Goodyear also supplies both bullet-sealing and 
bladder-type fuel cells for this powerful Navy and Marine fighter. 
And so it is, time after time: designers of the world’s fastest aircraft 
specify Goodyear Aviation Products— because Goodyear represents 
proved performance. 

For it was Goodyear who designed and engineered the single disc 
aircraft brake, who pioneered the first successful bullet-sealing fuel 
tank. 

Such experience makes Goodyear the first and logical choice. Such 
performance will keep Goodyear Aviation Products fi’-st in their field. 



Goodyear has been contributing to aviation 
progress since 1909. Goodyear, Aviation Products 
Division, Akron 16, Ohio or Los Angeles 54, Calif. 

We think you'll like THE GOODYEAR TELEVISION PLA YHOUSE-every other Sunday-NBC TV Network 

MORE AIRCRAFT LAND ON GOODYEAR TIRES, TUBES, WHEELS AND BRAKES 




VISIBILITY 




the F7U-3 Cutlass 


CHANCE Vought Aircraft's twin-jet F7U-3 Cutlass, 
designed to out-fly or out fight any carrier-based 
fighter in the world, is a larger, better-equipped, 
harder-hitting version of the original F7U-1 Cutlass, 
first sweptback-wing. tailless fighter to fly from a 
Hal-top. 

Vital factors in its maneuverability— at 650 mile-plus 
speeds — are the optical properties of its SWEDLOW 
transparent canopy and windshields. 

Engineered and produced with a skill and experience 
outstanding in the aircraft industry, these fine Swed- 
low products, and four well-equipped plants behind 
them, are at the service of suppliers to the armed 
forces of the United States. 





Strict quality control keynotes every step in the 
manufacture of New Departure instrument 
bearings. The book pictured above takes you 
through New Departure’s instrument bearing 
manufacturing facilities, showing the measures 
taken to achieve the closest possible approach to 
perfection. You’ll see that New Depeurture 
enforces the most exacting standards — firom raw 


material to finished product, to bring you the very 
finest bearing for every instr^iment application. 

If you design or manufacture products demand- 
ing high-precision instrument bearings, this 
book will interest you. Write for your copy — 
and for the complete instrument bearing cata- 
logue— to New Departure, Bristol, Conn. 
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AIR 
INTE 
SYSTEM 


New AiResearch transducer-computer package feeds facts to any 
or all aircraft electronic systems! 


A new electronic air intelligence 
system, completely engineered and 
manufactured by AiResearch, pro- 
vides better Right information and 
fire control for American jets! 

Extremely sensitive transducers 
measure angle of yaw, angle of 
attack, acceleration, free air tem- 
perature, total temperature, static 


pressure, tolal pressure and pres- 
sure ratio, The ingenious computer 

lates it into voltage commands for 
direct use or as correction factors in 
fire control and navigation systems. 
This operation is continuous and 
instantaneous, 

The AiResearch system obsoletes 


many of the sensing circuits now 
used in military aircraft. Composed 
of elements which are small, light 
and highly elFicient, this system is 
reliable and easy to maintain. 

Thus AiResearch pioneers another 
advance in avionics to further accel- 
erate the progress of high-altitude, 
high-speed flight! 



A DIVISION OF THE GARRETT CORPORATION 


lOS ANGEIES 4S, CAIIFOBNIA • PHOENIX, AKIZONA 




The System that Makes Mid-Air Refueling Routine 


Flexibil ily. ease of operation, and the ability to refuel 
more than one plane at a time are reasons why the 
Flight Refueling, Inc. mid-air fueling system is proving 
to be so practical in military usage and why its later 
commercial use holds so much promise in the future. 

Consisting of a simple hose reel, easily installed or 
removed from the tanker aircraft, a funnel-shaped 
drogue and a retractable probe in the receiving plane, 
the system is simplicity itself. No special crew training 
is necessary. Pilots report contact is simpler than 
making a landing. 



Because of the flexible nature of the system, refuel- 
ing can be accomplished in rough air and the rapidity 
of fuel transfer under pressure reduces the contact time 
to but a few minutes. 

For the United States Ait Force and the United 
States Navy, aircraft are now being equipped with FR 
refueling equipment to give our fighters and bombers 



'EARS EXPERI 


SYSTEMS 


NEWS DIGEST 


Domestic 

Northwest Orient Airlines Super 
Constellation-crippled when two of its 
four engines failed on a Seattle-Chicago 
flight— crash-landed witli only one wheel 
down at McChord AFB, Wash., last 
week, plunged off the runway and 
burned. Twenty-nine of 32 persons on 
board the transport suffered injuries. 

Post Office last week asked Civil 
Aeronautics Board for pennission to be- 
gin experimental shipments of three- 
cent, Erst-class mail by air for one year. 
Petition proposed rates of 18.6 cents per 
ton-mile on New Vork-Chicago flights. 
20.04 cents between Chicago and 
Washington. 

Wreckage of the first B-36 lost by 
Strategic Air Command was discovered 
in northern British Columbia Sept. 3, 
nearly two years and seven montlis after 
the big carrier disappeared. Twelve 
crewmen were found after engine 
trouble forced them to parachute, but 
the other five still ace missing. 

B-47 ejection seats will be designed, 
developed, tested and produced by 
Weber Aircraft Corp., Burbank, Calif., 
under a “multi-miilion-dollar” contract 
received from Boeing Airplane Co. 

Air Force B.47 crossed the Atlantic 
from Fairford. England, to MacDill 
AFB, Fla., Sept. 4 in a record 9 hr. 13 
min. at an average speed of 508 mph., 
clipping 40 min. oS the mark set re- 
cently by a sister Stiatojet. 

Flying Tiger Line and Slick Airways 
last week increased rates for charter of 
C-46 transports to 92 cents a mile from 
Tiger’s former charge of 73.9 cents and 
Slick's 77 cents. Civil Aeronautics 
Board dismissed a Navy complaint 
against the higher cate four days before 
it went into effect. 

Seven lightplane builders— Aero De- 
sign, Beech. Cailair, Cessna, Mooney, 
Piper and Taylorcraft-shippcd 363 air- 
craft at a total dollar value of $3,287,- 
000 during July, an increase of 52 planes 
from the preceding month, Aircraft 
Industries Assn, reports. 

Pan American World Airways has 
been authorized by CAB to make nine 
trans-Atlantic cargo flights for USAF 
between Burtonwood, England, and 
Westover AFB, Mass., carrying 87,000 
lb. of aircraft parts. 

Ait Materiel Command is shifting 
chiefs of air procurement districts to 
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British Display New Missile 


Seen on its dolly is a new Brib'sh guided 
missile, slated for its first public showing 
at Society of Brib'sh AircraR Constructor’s 
display, Famborough, England (Story on 


new posts in line with the elimination 
of six APD offices (Aviation Week 
Aug. 24, p. 14). First reassignments; 
Maj. Gen. William H. Morgan. Wes- 
tern APD, Los Angeles, will leave this 
month for Frankfurt. Germany, to take 
over as director of materiel in Europe; 
Maj. Gen. Kennetli E. Webber, Eastern 
APD. New York, is scheduled to begin 
new duties Oct. 10 as deputy com- 
mander of the Middletown (Pa.) Ait 
Materiel Area. 

Charles Stegura, 30, president of the 
Steuben Aircraft Co., Bogota, N. J., 
and Peter Bennett. 32, PAA purchasing 
agent, were killed when their lightplane 
crashed eight miles from Somerset, Pa., 
on a Labor Day weekend fliglit to the 
National Aircraft Show, Dayton. 

Financial 

McDonnell Aircraft Corp., St. Louis, 
made record earnings after taxes total- 
ing $4,234,301 from all-time high sales 
of $133,531,447 during the fiscal year 
ended fune 30 and started fiscal 1954 
witli a peak backlog adding up to $496,- 
902,953. 

Ryan Aeronautical Co., San Diego, 
reports a net income of $1,342,946 for 
the nine-month period ended July 31, 
more than doubling tlie $609,669 net 
of the corresponding three-quarter year 
of fiscal 1952. Sales increased to $37,- 
429,355 from $22,219,829. Backlog 
was estimated at $60 million. 


Emery Air Freight Corp. made a net 
income of $43,200 from revenues to- 
taling $2,532,400 during the first half 
of 1953, compared with $45,600 in net 
income and sales of $2,142,600 for the 
first six months of last year. 

Curtiss-Wright Corp., Wood-Ridge, 
N. J., has declared a dividend of 15 
cents per share of common stock, pay- 
able Sept. 26 to stockholders of record 
Sept. 8. 

International 

Swedish Aircraft Co., Saab, made a 
net profit of approximately $1,397,- 
489.50 during the fiscal year ended 
June 30. compared with $376,938 for 
fiscal 1952. 

Israel National Airlines reports it 
intends to buy three new 90-passenger 
Super Constellations, plans to take de- 
livery in 1955. 

Visual omnirange (VOR) station will 
be constructed at Beirut, Lebanon, from 
$76,000 provided by U. S. Point 4 Tech- 
nical Assistance Program and an equal 
amount paid by the Lebanese govem- 


First Canberra built in Australia com- 
pleted an 8,270-mi. training flight in 
16 hr. 53 min., is reported to have an 
edge on its British-produced sister 
bomber competing in the England- 
Hydromatic propeller. 






ARC 

COMMUNICATOR 


Here's the answer to a 
need of both military 
|f^. and civiiian aviation and 

I ■a other industries as well 

^ —a two-way VHF radio 

is easily portable, requiring only 
the addition of a 24 voii dc power 
source. Both Iracismiuer and re- 
ceiver combined, packed in a handy 
carrying case, weigh oniy 37 lbs. 
With seclionalizcd antenna, it can 
be set up quickly anywhere. 

Principal uses are for ground or 
shipboard communication with air- 
craft, It is useful also to oil and min- 
ing prospectors for either ground- 
to-plane or ground-to-ground 

The assembly consists of the R-19 
VHF Receiver and a choice of the 
T-l IB or T-I3A VHF Transmitters 
—all widely used by Army, Navy 
and Air Force, Distance range is 
50 to lOO miles, with aircraft si 
3000 to lO.OOO feet and ground 
antenna at 30 feet. 

Size of case is I8'A by VA by 
Wii inches. Loudspeaker and/or 
headset. Write for complete details. 
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ANGLgear 

. . . an important part 
of this 

TRIM TAB 
CONTROL SYSTEM 



A 3-way ANGLgear^ right angle 
bevel gear unit supplements an 
R-ltS Rotorac® Electric Rotary 
Actuator in this typical ./irborrtr- 
artudlrJ system. ANGLgear — with 
the capacity oi units many times 
its size — is idea] for such close- 
quarter applications. Its compact 
design, hardened gears, ball bear- 
ings, flanged end mountings, 3-bolc 
side mountings, and an internal 
pilot on the mounting ends arc 
plus features. 

Two basic sizes with three ratings 
are fully described in 1. A. S. Aero- 
nautical Engineering Catalog. See 
it for data. 


ACCESSORIES C0RP0RA1TI0N 


1414 Chestnut Avenue Hillside 3, New Jersey 
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WHO'S WHERE 


In the Front Office 

Rov Backtnau has been elected vice ptesi- 
denf-product sales of Pacific Ainnotive 
Corp., Burbank, Calif. 

£. Russel] Hubbard is new executive 
vice president of National £n|inccnng ,As- 
sociaks, Stamford, Conn. Other changes: 
James M- Ciilick, vice president-government 
operations, and Hugh S. Galbraith, vice- 
prcsident-sales. 

,Maf. Cell. Walter G. Bain, former pro. 
cunuciit and production director of US.AF's 
Air Materiel Command, has been ap- 
pointed to the newlv created position of 
executive assistant to the president of Re- 
public Aviation Corp., Farmingdale, N. Y. 

Bruce R, Carlson has been appointed sta- 
tistical assistant to the president of Spragtic 
Electric Co„ North .Anams, Mass. 

Changes 

Neil B. Berboth has been ^puintccl 
assistant general manager for California 
Fastcru Airways. 

Col. Ftedeiiek A. Henry, retired US.AF 
representative at Boeing Airplane Co.'s 
Wichita Division, has joined .A. O. Smith. 
Miluaiikec, Wise., as assistant to the vice 
president-general manager. 

Brig. Gen. Merle Halsey Davis, who re- 
tired last month as chief of Industrial -Am- 
munition Branch of Army Ordnance, has 
joined Qaiy Multiplier Corp.. San Gabriel, 
Calif., as manufartuting and engineering 
consultant for the company's expanded 
production operatings. including guided 
missile instruments. 

Henry N. Titzln has been promoted to 
chief of major proposals in Northrop .Air- 
craft’s Military RelaKons Division, Haw- 
thorne, Calif. Carl F. Hagenmeier is new 
coordinator of all military relations missile 
activities. 

Marvin L. Davis has become system 
traffic manager of Continental Air Lines. 

Dan Gilmore has joined Chance Voiight 
Aircraft Division of United Aircraft Corp.. 
Dallas, as chief tool engineer. L. C, Stet- 
son has been promoted to assistant to the 
divisional controller, and Lt. Col, W. B. 
Freeman (USMC Ret.) is nevi member of 
the missile design section. 

AA'illinm J, Naylor has been appointed 
assistant saha manager of Northwest Orient 
.Airliiie.s' Continental Division. 

Wilfred H. Shaw and Vernon £. Hupp 
have been promoted to supervisors of field 
service engineering tor Hamilton Standard 
Division of United Aircraft Corp., Windsor 
Locks, Conn. 

J. C. Felix has joined Rohr Aircraft Corp., 
Chula Vista, Calif., as controller, succeed- 
ing P. R. Dickeraian. who has been named 
a staff assistant. 

Honors and Elections 

William L. Everitt, dean of the College 
of Engineering. University of Illinois, has 
been awarded the Institute of Radio Engi- 
neers' medal of honor for 1934. 


INDUSTRY OBSERVER 

(Editor's note; Folkmirig Industry Obser-er coJutun tvas uritten from two 
Aviation Week editors' observations at the NstfoiiaJ Airera/t Show at 
Dayton.) 

► Next assault on the absolute unofficinl records for aircraft speed and 
altitude held by the Douglas D-S58-II Skyrocket research plane is reported 
coming up soon with the Bell X-IA research plane, also rocket powered, 
as the challenger- The X-IA, advanced version of the famous Bell X-1, first 
plane to fly faster than sound (Aviation Week Dec. 22. 1947), has 
announced design capability of 1,600 mph., well beyond the best speed 
aniimmced for the SkyTOcket, Bill Bridgeman's 1,238 mph. The X-IA also i.s 
expected to go higher than the 82,255-ft. mark which Marine Lt. Col. 
Marion E. Carl recently set in tlie Skrrocket. 

► Pticiiomcnal glide angle of the Aero Coimnandcr twin-engine executhc 
plane, vigorously reported as from lS-to-1 to 17-to-I, was s])ectaciilarly demon- 
strated ill daily tests at the Dayton National Aircraft Show when tire plane, 
with both engines stopped at 5,000 ft., circled tlie field twice before making 
a spot deadstick landing. 

► Jet ejector cooling system that Flctclicr Aviation Corp. Iras applied to its 
Fletcher FD-25 Defender light attack plane and to tfic Ryan Navion, as 
well as to the nerv lletchcr Flair semi-ampliibiou.s air portable military auto- 
mobile. is developed front ba.sic patents of Prof. Otto Koppen of the Massa- 
chusetts Institute of Tcclinology. Koppen used the same principle in a 
cooling and muffling system for an c.xperimcntal quiet airplane which he 
modified for Fletcher in 1947. 

^ Continental Motors Coq>. has delivered its first .American-produced 
Palonstc I turbine air compressor to the Air FtJrce for acceptance tests. The 
18D-Ib. unit, to be used in pneumatic aircraft applications, has an ait delivery 
rate of approximately 3 !b-/scc. 

►Next step on the new McCauley hydraulic controllable propeller, is to make 
it full feathering. A full-feathering experimental prop is now in test and 
will be flight tested in October on the new twin engine Cessna executive 

^ Industrv sources last week were speculating on the obvious incompleteness 
of an Aircraft Industry Assn, announcement putting the total U. S, jet 
production at 10,000 military planes. Rcpiiblic Aviation recently has been 
cleared to disclose that it has produced 4,457 F-84s, and a recent Lockheed 
advertisement claimed production of 5,000 Lockheed jets. 'Hiis makes up 
virtually the 10,000 total witliout including jet production of North Ameri- 
can Aviation, Grumman, McDonnell, Boeing, Chance Vought, NortJirop, 
Douglas. Martin and Convair, Estimates arc tliat total U. S. jet production 
is probably close to double the AIA figure, 

► Bell X-IB revc-.ircli plane on public display for the first time at the recent 
National Aircraft Show carried a placard stating the airplane's fuel endurance 
was 4.2 min. with its 6,000-lb. Reaction Motors rocket engine, and during 
that time could flv frrfln at Vaiidalia, Ohio, (site of Dayton’s airport) to 
six miles west of Incliaiiapolis (or approximately 116 miles). 

► Firestone Tire &- Rubber Co. savs its new tubeless airplane tire, using 
nylon fabric for lightness and first flight-tested by the Navy this spring, is 
2094 lighter than conventional airplane tires with tubes. This means a total 
weight savings of seven to 125 lb. per airplane, depending on size of tires- 
T'ests have been nin on the tires up to 250-mph. simulated landing speed.s, 
witli 50 sitch landings completed with the same tire « ithout failure. 

► New Na\'v smokeless rockets for takeoff, demonstrated at Dayton with 
the Lockheed P2\' Neptune, actiiallv were almost that. Tlie little smoke 
generated dissipated verv rapidly- On carrier decks, they will be a big 
improvement over tlie "old-style smokescreen wijich was laid down by 
standard Rato- 
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Remington Rand Methods News 


“RUSH! Need information by 6 p.m. today!” 
teletyped Air Force Engineers 


Here’s how Douglas Aircraft used the 
electric typewriter lo cut comers and 
beat the deadline! 

Wright-Patterson Field needed some 
fast facts about a new alloy so that 
they could wind up an important con- 

Ordinarily Douglas typed up such 
Reproduction for copies to route to 2Q 
no time for duplication this day. The 
ing hands at once. So, an engineering 
contents on a special form and rushed 


it to the typing pool. 

the necessary Ivienty copies out of her 
Remington Electric, and then “walked” 
them around for clearance. The dead- 
line was met thanks to the remarkable 
high-speed Remington Electric Type- 
writer. 

writer; steps up typing production, 
gives you twenty carbons at one typ- 
ing, gives you impressive letters, im- 
proved duplicating work and reduces 
operator fatigue. Ask for “Dividend” 
Book RE86I2. 



Stop trouble 
before it starts 


must help catch breakdowns before 
they happen-OR ELSE! 

Maintenance Executives who have a 
hearty dislike of paperwork, always 
like our simplified visible systems. 
There’s no confusion. little or no de- 
uil work. These visible records: (1) 
signal the inspection date, (2) permit 
scheduling of work ahead, (8) pin- 
point location of equipment, (4) chart 

Let us show you how Preventive 
Maintenance Control can help pre- 
vent breakdowns ... keep your plant 
equipment humming. Ask for KD705. 


Why operate a 
Personnel Department 
the hard way? 

istration record keeping show you 

This manual shows how specific skills 
can quickly be located. It tells how to 
answer SO^/e of ail Personnel Depart- 
ment phone calls-in mere seconds. It 
points out how yon can maintain con- 
trol over punctuality, vacations, etc. 
And it gives you examples of other 
profitable personnel procedures. Ask 
for X521. 


I Manstement Contrels Reference Library i 
Rogm 1138, 319 Fourth Avenue. N. Y. 10 

I CR752 KD705 RE8612 X521 j 


Prohr-Building IDEAS For Business 


Money-saving short cuts in 
Production, Distribution, 
and Accounting! 


We wish you could Ulk with the 
Production and Sales people at Na- 
tional Motor Bearing Co. What they 
say about their new punched-card 
system makes mighty profitable lis- 
tening. For example: 

C^HiAnalyHis: Ituscd to take 30 days 
after the job was completed to get 
even the sketchiest information. Now 
high-speed punched-card machines 

in jnsl S daytl 

Bearing’s inventory turns over 
fourtten times a year! To get fast, 
up-to-date facts about 12,000 
different items in 7 plants and 
warehouses, they use high-speed 
punched-card accounting, Old meth- 
ods used to mean shortages, back 
orders, even lost orders. Today, 
N. M. B. inventory is better than 

Prodnciion Control, or Payroll Pro- 
cedures: National Motor Bearings 
discovered that punched cards 



KEEPING A FINGER ON 12,000 
ITEMS; For an over-aU cost of 
I2H riericol nniu National Motor 
Bearing keeps accurate, centralised 
ronirol of 12.000 difFerenI items in 
7 plants and warehouses. 

brought them amazing savings in 
time and money. These high-speed 
automatic machines can give execu- 


ports. What’s more, payroll proce- 
dures, are as a by-product, simplified 
and much faster. 

We have prepared a complete 
Certified Report which gives you all 
the facts and figures of punched- 
card accounting at N.M.B. Circle 
CR7S2 at the bottom of the page 
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Jets, Copters Have Field Day at Air Show 

• F-86Ds and YH-21 set 
four new world records. 

• Siralojet refueling also 
is big feature at Dayton. 

By Alexander MeSurely 

Dayton— Air Force pilots set four 
new world records and otherwise 
dominated (tight events in the National 
Aircraft Show, biggest U. S. aviation 
exhibition of 1955, at James M. Cox 
Municipal Airport here over the Labor 
Dav weekend. 

It was a field day for North American 
Aviation's famous F-86 Sabre jet 
fighters, for Boeing’s B-47 Stratoict 
bombers and for Piasecki’s new YH-21 
helicopter, which went home with two 
new world records— for helicopter speed 
and altihidc. 

► Stock Models— Brig. Gen. Stanley B. 

Holtoncr, Jr.. 42-year-old commander 
of Edwards AFB, Calif., set a new 
record of 690.118 mph. for the 100- 
kilometer closed course ran. bettering 
the 675.47-mph. record set bv J.ic- 

J ueline Cochran in a Canadair-built 
irenda-powered F-86E last June 3. 

Holtoner’s stock model F-86D was pow- 
ered by a General Electric J47-GE-23 

Capt. Harold E. (Toml Collins. 

Wright-Patterson AFB. pushed another 
stock F-86D with similar powerplant to 
707.889 mph. in a 1 5-kilometer dash. 

► Trial Runs Records— Holtoner's and 
Collins' new records actually were made 
during practice runs before the show. 

They made slightly slower time in 
demonstration runs— for the Thompson 
Trophv aod the General Eieetric 
Trophv events for the show. 

rioltoner told Aviatiost Week his 
higher speed ran Sept. 2 was due largely 
to the verv hot day, with the temoera- 
ture 24 deg. higher than the dav of his 
run in the show. He said the show 
run was in s'erv roiiqli air, but visi- 
bilitv was excellent. He hit a speed of 
681 mph, for the Labor Dav show 
demonstration. 

► Bendix Race— Most spectacular com- 
petition came in the Bendix Rare from 
Edwards AFB to Das'ton. when 30 
USAF pilots in North American F-86F 
fighter-bombers flew the 1,868.48-mi. 
trip, with refueling stops, in elapsed 
time varying less than nine minutes for 
all entrants. 

Maj. W. T. Whisner, representing 
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Air Training Coramand, flew the race 
in 3 hr. 5 min., 45 sec., for a speed 
of 603.547 mpli. while the tenth flyer 
to finish, Capt. f. S. Carson, flew it in 
5 hr, 14 min. 11.3 sec., for a speed of 
577.32 mph. 

Carson experienced a flameout as he 
approached tlic finish pylon, but re- 
ceived permission to complete the race 
deadstick. lie had enough altitude to 
coast to a landing at Wright-Patterson. 

All 10 fliers bettered the winning 
time of the last Bendix jet racc-from 
Edwards AEB to Detroit in 1951- That 
year, Col. Keith K. Compton made a 
winning time of 553.761 mph. in an 
F-86A, slower by 23 mph. than the 
tenth man’s time this yeat- 

► B-47 Run— Seven B-47 Stratojets flew 
over the show. 10 hours after they 
took off from Fairford, England, and 
six of them continued nonstop to 
Tampa, while the first arrival stopped 
to report on his flight. 

Col. Richard Evans said his plane 
averaged more than 650 mph. on its 
Atlantic crossing. The planes nradc 
aerial refuelings over Scotland and 
.again o\’cr New York. The run to 
Tampa, approximately 5.000 mi. is the 
longest operational training flight ret 
made in tlic B-47s. 

► From Other Side— Rendezvousing os'er 
Dayton with the B-47s from Britain 
were two Convait B-36D bombers, 
rvhich flew nonstop, nontefueled 6.750 
mi. from Tokyo. Pilots of the plane.s 
exchanged London for Tokyo news- 
papers. llie B-36 flight time was ap- 
proximately 33 hr. 

► Helicopter Records— Capt. Russell M. 
Dobyns of ICglin AFB, Fla., set the 
two nesv helicopter records, of 146.735 
mph. for speed, 22,289 ft. for altitude 
in an Air Force YH-21. Thev displace 
a speed record of 129.552 idph., .-md 
an altitude record of 21,220 ft, held 
by the Sikorsky S-52. 

► Allison Trophy— Simulating a fighter- 
bomber scramble, four Republic F-84Gs 
flew from Indianapolis to the show 
il0.13 mi. away. Capt- Forrest WiFon 
of Bergstrom AFB, Tex., won the 
scramble, flying the course in 1 2 min. 
17.2 sec. for a speed of 537.8 mph. 
Relatively low speed was attributed to 
the standing start, and to fhc short 
distance which did not lend itself to 
liigh-altitude jet operation. Capt. Wil- 
son won the Allison Trophy. All four 
planes were powered with Allison J35- 

► Boeing Tanker— First public demon- 
stration of the Boeing KB-47 jet tanker, 
a bomber witli a flight refueling con- 
\ctsion kit in tlic bomb-bay. caught 
tlie public eye. The tanker, a receiver 
B-47 foilom'ng along with probe in- 
serted in the drouge at the end of the 
KB-47's lioseline, undoubtedly nas 
making tlie fastest speed in a refueling 
nm demonstrated at any show. 
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► FICON— Spectators gasped during 
tlic first day show wlicn the FICON 
demonstration was given at an altitude 
of about 800 ft. A Republic F-84F 
liitched on to the belly of a Convair 
B-36D as a parasite dropped in wliat 
appeared to be a near-stall when the 
planes parted company, but it recovered 
without apparent difficulty .it a very- 
low altitude. 

►Helicopter Collision— One accident 
with relatively minor injuries marred 
the show. It came wlien two Marine 
HR4S Sikorsky helicopters flew in too- 
olose formation during a low sweep be- 
yond the airport limits. 

Rotor blades collided and the (ail 
of one copter was virtually chopped 
off. Maj. \V'illiam T. Tebow, Jr., Quan- 
tico NAS, Va., was injured and hauled 
from the craft which cauglit fire. His 
rescuer was another Marine. Staff Sgt. 
O- L. Steen, Quantico. wlio landed 
alongside in another copter, llic pilot 
of the colliding copter was unhurt. 
While helicopter collisions liaie been 
rare, tliis was at least the second. One 
Armv training helicopter collision is on 

Assault tactics cmploiing the basic 
Sikorsky S-55 model, as tlic Army H-19 
and the Marine HR4S, were demon- 
strated at the show. Tlic demonstra- 
tion followed the familiar pattern of 
landing infantry gun ercw.s. field artil- 
lery and supplies tliat has made a major 
advance in ground military tactics with 
advent of the larger helicopters. 

► Precision Flying— .\ simulated atomic 
bomb which rose in a huge mushroom 
of fire and smoke was a realistic cliin.ix 
of the Army demonstration. 

Two smooth-flying quartets of Nas\- 
and Air Force pilots, the Blue Angels 
in Grumman F9F-5 Panthers and the 
Thundcrbitds in Republic F-R4G 
Thundcrjct.s vied for top honors in a 
clescly matched duel of liighspeed pre- 
cision maneuvers. For one observer, the 
high-altilude formation burst of Thun- 
detbirds followed by highspeed passes 
at trectop level for a finale was un- 
equalled. 

► Other Highligbts-Fight USAF Ko- 
rean aces opened the Air Force part 
of the show with a scries of sonic 
booms at fise-second intervals in F-8fil's 
from a top altitude of 43,000 ft. Tlic 
booms were especially noticeable with- 
in the liang.irs by persons attending 
the static airshow. 

Altitude climbs bv three Northro|j 
F-89 Scorpions, three North American 
F-86D Sabres and three Lockheed F- 
94C Starfircs demonstrated their re- 
Mective abilities with afterburner boost. 
To some observers it appeared the 
F-86D climbed best. 

Navy’s solo flight demonstration of 
the Chance Vought Cutlass F7U-1 
with Cmdr. Ron Puckett in the cock- 
pit was spectacular, although it raised 


National Aircraft Show Results 

New World Records 


iQinpsoii ’IrcjiIiv-lUO-kilomeUr closed connc-690.1 1 S mph. set bv Biig, Gen. 
ey B. Holtoner, Jr., Edwards AFB, Calif., Flying North .\metican K-86D inter- 
ir powered by General Electric J-17-25 engine. Record made Sept. 2 . 
ncral Electric Tiopby- 1 3-kilomctcr sliaightaviav— 707.889 mph, set by Capt. 
Id E. (Tom) Collins, Wri|ht-Pattcrson AFB, Ohio, firing North American 
D interceptor porvered by J47-GE-23 engine. Record mai; Sept. 1. 
lieopter Speed- S-kilomctcr stniiglita«ay-H6.735 mph. set bv Capt. Russell M. 
ns, Egliii Ma., flying Piasteki Yli-21 helicopter, powered bv Wright 

0 engine. Record made Sept. 4. 

lieopter .\ltitudc-22.289 ft. set by Capt. Ru.ssell \l. Dobrns, F.gliii .-'ira, 

, Piasccki YH-2! bclicoptcr powered by T\'right R1S20 engine. Record made 


Competitive Events 

► Bendix 'Iropliy Race from Edwards AFB to Dayton-l.868.4S mi., ten USAF 
pilots eompeting, all flying North American F-86F fighters porr-cred bv f4T (:E-27 
engines. All tefneled en route. 

• First. .Maj. William Whisner, Barksdale AFB, La., 693.347 mph, 

• Second. Maj. E. R. Johnston, Eglin AFB, Fla., 693.:S7 iiipb. 

• ’Hiird. Col. Clay Tice, Nellis AFB, Nev., 59S.573 mph. 

► .kllison Trophy Race from Indianapolis to Dayton— 1 10.13 mi., (our US.-\K pilots 
competing flving Republic F-84G fighters powered bv Allison J33-1-A-29 engines, 

• First, Capt, Forrest TVilson, Bergstrom AFB, Tex.,' >37.802 mph. 

• Second. Capt. R. ]. Schuler, Bergstrom AFB, Tex., 531.316 inpb. 

• ’Ihird. Maj. V. E. Sansing, Bergstrom AFB, Tex., 527,218 mph. 



.1 question over the absence of later 
F7U-3 Cutlass, whicli lias had recurring 
powcrplant difficulties. 

Other outstanding Nan flight dem- 
onstrations included more of the omni- 
present North American Sabres in blue 
paint as l'J-2s and the swcptiviiig 
Grumman Cougar K9F-6Ps. One lone 
FJ-2 appeared in its new Nfarinc garb 
to emphasize the announcement that 
it has just been assigned to Marine use. 

Much of tlic Navy flight demonstra- 
tion was with scmiobsolcsccnt propeller 
craft in carrier landing maneuvers. 

► Square Dance— .Army’s liclicopter 
square dance with four Bell II-H.s from 
Ft. Sill, and Bozo the H-13 clown 
helicopter were amusement highlights. 


8rig, Gen. Stanley B, Holtoner 


► Small Civil Part-While 90% of the 
show was militan-, the executive air- 
l>hmc came in for a demonstration of 
I.ycoming engines. The Lycoming fly- 
by included such planes as tlic Rilev 
Naiion conversion, the .Aero Com- 
iminder and the Beccli Model 50 Twin 
Bonanz.1. Not present, however, wa's 
the new Piper tisin-cngine .Apache, 
another Lycomiiig-poivcred craft. 

Two experimental Air Force planes 
which made liiglispecd passes over the 
field were not sliovin to the audience 
at close range. Tlicy were: tlic Bell 
X-5. which has lariablc sweepback, 
and the Martin XB-51 thrcc-jct liglit 
bomber with vatiabic-iiicidcncc wing 
;nid tail. 
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FIKK CUNIHOL SYSIEM of Northrop Scorpion was one of many indoor dispbys. 


USAF Takes Wraps Off X-IB 

Supersonic research plane is shown at Dayton; static 
lineup also includes SAC’s new ETB-47B trainer. 


By Erwin J. Bulban 

Dayton— USAF stole static aircraft 
display honors at the National Aircraft 
Show with the still-incomplcte shiny 
new Bell X-IB research plane, flown 
from Bell Aircraft Co.'s Buffalo, N. Y, 
plant to Dayton Municipal Airport. 

Parked alon^ide the Republic F-84G 
’niundcrjet, NorthrOT F-89C Scorpion, 
North American F-86F Sabre and 
Lockheed F-94C, the X-IB suggested 
future supersonic fighters that will re- 
place the planes sharing its stage. 

The X-lB was flown to Dayton in 
the belly of a Korean war veteran 
Boeing B-29 Superfortress. Rocket- 
powered like its X-1 predecessor, the 
X-IB is five feet longer and incorpo- 
rates an improved fuel svstem that will 
enable it to top the X-I’s speed and 
altitude. 

After the static show, Bell's research 
plane was to go back to the factory 
to be completed and then flown to 
Edwards AFB, Calif., for its flight 
tests. 

► Stratojet Trainer— Parked on the 
bomber line was the hitherto-unscen 
Boeing ETB-47B, six-jet training ver- 
sion of the Stratojet bomber. The 
plane’s rocket assist takeoff ports, lo- 
cated in the fuselage sides beliind the 
wings, were faired over. 


Tire Air Force also showed an F-86F 
Sabre jet fighter fitted with new "6-3” 
wings and wing fences (Aviation 
Week Sept. 7, p. 1 5). Horizontal sta- 
bilizers on the plane's undorwing tanks 
were fitted witfi twin vertical fins. 

Also exhibited in USAF’s static line- 
up were a Convair ERB-36D, Piasecki 
H-21, Grumman SA-16 Albatross air 
rescue amphibian, Fairchild C-119 
Packet, Chase C-123B, Sikorsky H-19, 
Lockheed F-80 Shooting Star, a Boe- 
ing C-97 Stratofreighter and Douglas 
C-54M, TTie latter transports were 
etuiippcd to take litters. 

► Navy Planes— Newest plane in the 
Navy exhibit was a Nfarine North 
American FJ-2 Fury fighter powered 
by a J47-GE-2 turbojet and fitted with 
four cannon. 

Neatbv was parked the now-ohsolcte 
Vought F7U-! Cutlass, which lias been 
succeeded bv the larger, more powerful 
F7U-3. 

Also shown was a McDonnell F2H- 
4 Banshee, which differs from the 
F2H-3 mainly in later nose radar and 
other equipment. Approximatclv 53 
F2H-4s are being built at the present 

A Grumman F9F-6 Cougar swept- 
wing fighter was displayed, leaking fuel 
from its wingtips. Aviation Week was 
told that heat expanded the fuel in 


the tanks, which take up a large part 
of the wing interior. Some difficulties 
are being experienced with the Cou- 
gar’s "flying tail,” a factor in delayed 
deliveries to Navy, 

A Lockheed P2V-5 Neptune, featur- 
ing an extended tail "stinger” for hous- 
ing electronic submarine detection de- 
vices. was shown with a full load of 
rockets under its wings. 

Parked nearby was a North Ameri- 
can AJ-2 Savage combination piston- 
jet-poweted carrier-based attack plane. 

Navy also displayed a bright red 
Grumman F6F-5K electronically con- 
trolled drone plane. 

The Marine aircraft lineup included 
a Douglas AD-4 Skvraider loaded with 
bombs, rockets and torpedoes, a Mc- 
Donnell F2H-2P Banshee with the cam- 
era hatch open, a Grumman Panther 
jet, a Doii'fas Skvknight fighter and a 
Sikorsky HRS helicopter. Also on view 
was a vertical catapault used in seat 
ejection training. 

► Fletcher Defender— The small single- 
seat Fletcher FD-25B Defender tactical 
support plane was examined closely by 
crowds of spectators. 

An interesting feature of this exhibit 
was an FD-25B wing section equipped 
with a new rocket tack that takes 
either 8- or 5-cm. piojcctiles. The 
rack was built by Oerlikon at Nash- 
ville. _N, C. 

► Civil Types— The commercial plane 
display was limited to personal aircraft. 
Aero Design and Engineering Co.'s 
Commander five-to-six place twin-en- 
gine transport attracted major spectator 
attention. The displav Commander was 
103rd plane off the company's Tulakes, 
Okla,. production line. A new feature 
is a lu'dtaulic cylinder on the steerable 

on the plane’s brake, providing, in 
effect, power steering. 

Two Aero Commanders made belly 
landings inadvertentlv during takeoff 
and were cleared by Civil Aeronautics 
Administration for continued operation 
without going into the shop, savs a 
company official. The firm has worked 
cut a cargo version of the Commander 
to take two large doors behind the 
cockpit but does not plan to put this 
feature into effect unless sizable orders 
are indicated. 

Other planes in the exhibit included 
a Navion four-placer equipped with a 
Fletcher augmenter ex^iaust stack, a 
Beech Bonanza. Twin Bonanza and 
Model 18, dc Has'llland-Canada's Bea- 
vet single-engine light transport and the 
new and larger DH-Canada Otter. The 
new Cessna 180 and a 105 also were 
shosvn. 

The Armv Field Forces lineup at 
Dayton included a Beech L.-23A Twin 
Bonanza, a Cessna L-19A and LC-126A 
and Piasecki H-25A. 
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HAWKER HUNTER averaged 727.6 mph. over a 

foui-knomcter coi 

use off English coast. 



AVRO DELTAS in formation, with Vulcan bomber leading 707 research types and trainer. 

Flying Testbed Steals U.K. Show 

R.A.14-powered Canberra outperforms sweptwing 
fighters at Farnborough; Duke sets speed record. 


By David A. Anderlon 

Farnborough, Engbnd— A startling 
climb performance by a flying engine 
testbed stoic the show from Britain’s 
newer sweptwing fighters at a dress re- 
hearsal of tlie f4th Society of British 
Aircraft Constructors flying display last 
week. 

Twin Rolls-Royce R-A.14 turbojets 
thrust a modified English Electric 
Canberra from a standing start into a 
racketing climb that topped an esti- 
mated 3.000-4,000 ft. before the 
bomber passed over the midpoint of the 
9,000-ft. runwav. 

► 10,000 Lb. Thrast— This new en- 
gine, which develops more than 10,000 
lb. thnist without afterburning, is the 
latest addition to Avon's powerplant 
fiimily. 

Avons now are coming out of five 
factories in England at a rate fai ex- 


ceeding demand. One informed esti- 
mate places the number of available 
Avons at twice the number required by 
current airframe production. 

► Comet 3 Engine— In its present ver- 
sion. type tested to 9,500 lb. drive, the 
R.A.l4 is slated to pc-.ver at least three 
Royal Air Force planes. It flew last 
week in the Vickers V.iliant Mark 2 
bomber. 

With afterburning, the engine will 

B jwer future production versions of the 
awker Hunter and the Vickers Swift. 
The civil version— R.A.16— is desig- 
nated as the powerplant for Comet 
transports. 

Many observers here believe the 
R.A. l4 soon will fly in American planes 
as the first tangible result of the re- 
cently announced agreement between 
Rolls-Rovcc and WesHnghouse Electric 
Coip. (Aviation Week June 22, p. 
16). 


Talbott Flies Jet 

Secretary of the U. S, Air Force 
Harold E. Talbott on Aug. 18 
visited Handley Page, Ltd., Radlelt, 
England, where he inspected and 
fleiv the new RAF "super-prior- 
ity” crescent-wing four-/rt Victor 
bomber. Here is the text of a 
British interview with Talbott after 
the flight; 

Interviewer: Mr. Talbott, you’ve 
just landed in the Victor. What 
are your impressions of the aircraft? 

Mr. Tartratt: Well. I'm very 
much surprised with it, really. It’s 
a most beautifully handling plane, 
and, from a pilot's viewpoint— I sat 
in the co-pilot’s seat and handled 
the plane, and it’s just as easy to 
handle as a baby-carriage-it’s per- 
fectly simple. And Sir Handley 
Page has done a great job in de- 
veloping this plane to have a proto- 
type that performs as satisfactorily 
and as easily as this docs shows that 
reat engineering and great work 
as been nut into this plane. I 
think it will be very serviceable to 
either your air force or our Air 
Force, or both. I think it’s a fine 
development. 

Interviewer: Well, thank you 
very much. You actually took the 
controls yourself? 

Mr. Talbott: Oh yes, sure, I took 
the controls, yes, I've flown a B-47, 
which is rather the comparable 
type, but there you have a tandem 
team; you sit in the co-pilot’s seat, 
and there you're far away from the 
pilot, there's no companionship. I 
like this a lot better. When you're 
in the air and your engines ate on 
you're so fat enough forward of the 
sound, so you can talk very com- 
fOTtabiy: and with the automatic 
pilot I think that the pilot and the 
co-pilot could sit at the side and 
play gin rummy if they wanted to- 


► 727.6 Mph.— In other respects, the 
Farnborough show lacked the surprises 
of earlier years. 

Squadron Leader Neville Duke, 
whose blistering runs brought last year’s 
crowd to its feet, claimed the world’s 
speed record for level flight after he 
streaked a Hawker Hunter four times 
over a thrce-kilomcter course off the 
south coast of England for an average 
speed of 727.6 mph. 

The Hawker test pilot bettered by 
12 mph. the still-unofficial record of 
715-697 mph. set last Julv bv USAF 
Lt. Col. William Bams in ah F-86D 
Corp. (Aviation Week June 22, p. 16). 
16). 

Both speeds still must be accepted 
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by the Federation Acronatiqiic Inter- 
na tinnalc. 

► Functional Sea Mcw-Witli one ex- 
cept on, all aircraft in tlic show either 
were production versions of last shear's 

e ototvpcs or planes just getting into 
\F squadron service after display at as 
many as five Farnboroiighs prior to the 
latest. 

lire exception was the Short Sea 
Mew, an unlovely but functional anti- 
subinariue aircraft and the first ‘'simpli- 
fied" military design to fly in this age 
of coinpkxih - 

Biiilt to serve naval forces of North 
Atlantic Treaty Organization countries, 
the Sea Mew is powered by an Arm- 
strong Siddeley NIamba, Landing gear 
is fixed, and the entire design has been 
built with simplified stripped-down de- 
sign principles in mind. Sea Mews have 
been ordered for the Royal Navy, with 
the possibility of export to the French 
and Dutch navies- 

► Delta Formation-Second prototype 
Avto Vnlcan-housing scheduled Bristol 
Olympus pnnerplant— lead a formation 
of all six .\vrO deltas. 

Paradoxically. Britain— a latecomer to 
tlic delta business-has more deltas 
flying than the U. S. 

In addition to two Vulcans there are 


two 707.^, one 707B rcscarcli type 
.iiid a side-bv-siele 707C trainer. 

► Feeder Transports— Models of three 
DC-fl replacement designs were fea- 
tured in tlic static exhibition. Thev 
were proposals bv' Ilaiidlcv Page Pcrci- 
val and Aviation Traders, Ltd- 

Xone of these designs have left the 
chawing board. N'o orders have been 
]5laccd and, in view of the near immor- 
talitv of the DC-v there is not much 
chance of further progress with anv of 
been discontinued. 

J40 Phaseout 

\\’estinghouse Electric Corp. con- 
firms industry reports that further de- 
velopment work on the J40 engine has 
been discontinued. .About 250 F5H 
Demons are to be powered bv the HO. 
Other planes slated tor J40, such as 
F4D .md A3D, will get P&-WA 157. 

Tlie company says it is concentrating 
full development and research facilities 
on perfecting new models of the J46 
and has placed into production tlic long- 
delayed 146. slated for the F7U-3 Cut- 
lass, now powered bv Allison [55. 

The 146 is a development of the 
Westinghouse [34. It will be produced 
at Westinghouse’s Kansas City plant. 


Rotor Milestone 

• Sikorsky buUds 5,000th 
all-metal copter l>lade. 

• Aud taU rotor production 
exceeds 4,000 blades. 

Sikotsky Aircraft last week passed a 
lielicoptcr production milestone with 
disclosure that it had built its 5,000th 
all-metal main rotor blade and mote 
than 4,000 all-metal tail rotor blades- 

Bemard L. Whelan, Sikorsky general 
manager, said the production figure had 
been achieved since 1949 when metal 
blade production was started after three 
veats of research and development at a 
cost of approximately SI million. 

Tlie Sikorsky blades are the only ones 
in quantity production that are fully 
interchangeable, be said, meaning that 
any blade in a set of three can be re- 
placed in event of damage. Before the 
Sikotskv metal blade development, it 
had been necessary to replace a com- 
plete set of blades whenever one blade 
was damaged because of delicate balance 

► AVood Blades-Prior to the metal de- 
velopment, Sikorsky had built more 
than 1.500 fabric-covered wood rotor 
blades for its VS-300, R-4. R-5 and 
R-6 helicopters and part of the S-51 
production. Later S-51 models used 
the first all-metal blades, and these arc 
now going on the current production 
models, the IZ-place S-55 and the 
smaller S-52. 

In the blade fabrication department 
at Sikorsky’s Bridgeport. Conn., plant 
an AviATiotr W'eek editor recently 
watched tlic manufacturing process. 
Basic load carrying member is an ex- 
truded aluminum alloy spar which 
forms tlie leading edge. Spars used in 
the present production rim have two 
ribs inside the hollow airfoil-sliaped 
member. A revised design achieves 
better than equivalent strength more 
simply, without the internal icinfotec- 

► How It's Doue— To each spar is 
attaclied a row of 22 small "pockets," 
folded pieces of dural sheet with in- 
ternal stiffeners. These are bonded to 
flic spar with a Scotchweld adhesive and 
tlic blade is heated under pressure to 
ii temperature of 325-350K, thermo- 
statically conttollcd, for one hour to 
complete the bond. The pocket tapers 
to make a thin trailing edge for the 
blade. 

To insure the strength of the bonding 
process, test samples of the metal are 
bonded with each blade, and the sample 
must pass a shear test of 2,500 lb., 
before tlie blade is accepted for use- 
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bIKOKSKY fiK2S-l features ate shown In artist's conception of copter In action. 


Details of Marines’ New Copter 


Each blade used mu.st lift 2,500 lb., or 
cmc-thlrd of the S-5>’s gross weight. 
This is a load of 76.9 lb. per sq. ft. 

Each blade spar has a 7-deg.-twist- 
The airfoil used for tlic S-55 blades is 
the NACA 0012 section, a sviiiinctrical 
foil chosen because of itv efficient lift- 
drag ratio for the full range of velocities 
encountered from root to tip of the 
blade. 

► Fatigue Tcsb-Igor Sikorskv, engi- 
neering manager and designer of the 
first successful American helicopters, 
told .Aviation Week he considers the 
Sikorsky metal blade .1 notable advance 
because of its durability and uniformity. 
It now has passed tests for a fatigue 
life of 1,000 hr., and he expects a 
fatigue blade life ranging frciiii several 
thousand hours to infinity in the fore- 
seeable future. 

Fabrication of the snuillcr twu-blade 
S-55 tail rotor is accomplished bv a 
similar process of bonding diit.il sheet 
to a leading edge extnidcd spar, but a 
single stiffened fold of the dural forms 
the trailing edge of cacli half of the 
bLidc instead of a multiple pocket 
arTangcmcnt. 

USAF Orders T34 
Turboprop for C-133 

US.AF lias ordered quantity prodiie- 
lion of Pratt & AA'Iiitncv Aircraft's 
5,700-eslip T54 turboprop to power the 
new Douglas C-133 traiisport- 

P&AA'.A general manager William P. 
Gvvinn says the PT2F-1. commercial 
version of the T-54, has been with- 
drawn from .sale “until a market at suf- 
ficient magnitude has been developed 
to make its commercial manufacture 
economically feasible.” 

Pi'WA is scheduled to begin quantity 
output of the T34 in 1954 to support 
the production program for the C-133, 
advanced version of the C-124 incorpo- 
rating maximum performance increases 
offered by gas turbine power- 

Douglas is completing a prototype 
C-124 powered by four T34 engines. 
The C-135 will be built primarily as a 
long-range aerial tanker to refuel jet 
bombers and fighters. 

Production of the T34 will be done 
at Pratt &■ Wliitney’s Hartford, Conn., 
plant. Allis-Chalmcrs Mfg. Co., Mil- 
waukee, has done the bulk of work of 
preproduction T-34s for the C-124 
prototype, four Lockheed Super Con- 
stellahbns and two Boeing C-9Ts. Pre- 
production T34s have been assembled 
and tested at East Hartford. 

In addition to its T34 program, 
P&WA is developing an 8,500-eshp 
T52 turboprop for the Navy and has an 
Air Force development program for an 
even larger turboprop incorporating de- 
sign features of the f57 split<ompressor 
turbojet. 
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First released drawing of tlic new 
Marine Sikorskv- XI1R2S-1 liclicopter. 
designed to carry up to two squads (26 
Marines) for an assault and vet he 
upcrational from an aircr.ift carrier, 
sliows iiitcrcstiiig new features of tlie 

ific aircraft, designated S-56 by 
Sikotskv, is due for first fliglit late tills 
vear. It is powered bv two Pratt vV 
AAffiitney R2800 engines rated at l.SOO 
l.p. for helicopters. Its large five-bl.idc 
main rotor is aided in its job of lift 
bv the stub-wing, vvliich serves to "uii- 
loiid" tlie rotor partially. .A latct coni- 
nicrcial version of this helicopter, 
powered by two Allison T38 turboprop 
engines, is expected to be capable of 
hauling up to 50 passengers as a com- 
mercial copter bus. 

While no pcrfomiance data have 
been released, the helicopter is expect- 
ed to be capable of speeds of at least 
150 mpli. in its R2800 povveqil.int 
version, probably 10 miles an hour 
faster with the turbines. 

Part of the unusually high speed- 
for a copter— is attributed to the retract- 
able landing gear. 

Congressional heatings have disclosed 
that the Marines expect to use a spe- 


ciiiily designed set of flak curlains with 
this inacbiiie to lielp protect it against 
gioimd fire in assault landings. 

The dnivviiig shows two of the 
\I1R2S-Is, one in flight with landing 
gear retracted, the other unloading on 
the ground. Sikorsky is negotiating for 
land near Bridgeport, Conn., to build 
a new production of the big 

•All .Army spokesman says the big 
helicopter will be used for contem- 
plated missions of 150-200 mi. roimd- 
ttip. that .Army expects it to carry 
.ipproxim.itelv 34 troops for such 


India's Price for 
Ouragan: $145,000 

(McG/aw-HiW W'orld News) 
Bombay— The Indian Government is 
paying approximately $145,000 each for 
the 70 Dassault Oiimgan jet fighters 
ordered from the French company 
(Avi.ation Week June 22, p. 14). 

Price includes annaraent, radio, 
rocket attachments, ejector seat and 
delivery to India. 
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AF Slashes New Plane Orders 

Revised program accelerates F-lOO production, cuts 
output of F-84Fs, F-86Fs, B-47s, trainers and helicopters. 


Ait Force lias reshuffled its jet flghter 

K oduction program, eliminating 379 
epublie Aviation F-84Fs and North 
American Aviation F-86Fs and order- 
ing additional quantities of NAA's 
sweptwing supersonic F-lOO, successor 
to the F-86 series. 

All of the eliminated fighters were 
programmed by US.AI'' for future pro- 
duction, but none had been ordered by 
contract with manufacturers. 

USAF Undersecretary James H. 
Douglas said tire current revision would 
in no way affect the H3-wing goal. 

"We could make the 14? wings by 
June 1956,” he said, "if called for by 
the Joint Chiefs of Staff," 

► Remarkable Capability— The F-lOO 
has displayed remarkable capabHitv in 
recent tests at Edwards AFB, Calif. 

In commenting on the new order of 
F-lOOs, Douglas said it is "the most 
advanced day Ggliter that is ready for 
production. Its rapid satisfactory de- 


velopment is a great source of satis- 
faction." 

North American Aviation originally 
was scheduled to build the new jet at 
a rate of 25 a month, but this will be 
accelerated, 

► Careful Procurement— Approximately 
200 of the fighters cut from the pro- 
gram were F-86Fs. The others were 
F-84Fs. As far as North American is 
concerned, the revision merely involves 
uscheduling. 

J, H, Kindelbcrget, NAA board 
chairman, said of the rescheduling; "I 
feel now, as I did following a recent 
Wasliington conference with top de- 
fense officials, that procurement is be- 
ing handled carefully and intelligently ,” 
Republic has production contracts for 
its F-10? and F-105 supersonic fighters 
(AvuTiON Week Aug, ?1. p. 1 1), 

At about the same time USAF con- 
firmed its fighter revision, it revealed a 
preproduction contract calling for tool- 


ing and production engineering m 
preparation for producing McDonnell 
Aircraft Corp.'s RF-tOlA, a photo- 
reconnaissance version of the F-101 
Voodoo twin-jet fighter. 

► B-47 Cuts— Air Force also confirmed 
Aviation Week’s forecast (June 15, p. 

1 ?) that Boeing Airplane Co.’s B-47 
Stratojet production program would be 

Of the total 169 B-47s slashed from 
the program, 151 had been ordered bv 
contract. 

Approximately 100 of the jet bomb- 
era were slated for the Air Training 
Command for use in training combat 
crews. Strategic Air Command, for 
which the bombers were designed, is 
taking, over B-47 training, thus elimi- 
nating the ATC requirement. 

Fourteen of the 169 B-47s were the 
RB-47 reconnaissance version. 

The reduction will be spread among 
Boeing’s Wichita Division and at 
Lockheed Aircraft's Marietta, Ga.. 
plant and Douglas Aircraft’s Tulsa, 
Okla., factory. Both Lockheed and 
Douglas are producing the B-47. 

► Plant Layoffs- J. E. Schaefer, Boeing 
vice president and general manager at 
Wichita, said the reduction would ex- 
tend production from mid-1955 to late 
1956 at his division. Several hundred 
employees would be laid off at the 
Wichita plant, he said, adding that 
"the full extent of the reduction neces- 
sary is still being studied." 

D. J. Haughton, vice president and 
general manager ot Lockheed's Georgia • 
Division, told a mass meeting of em- 
ployees at Marietta tliat cutbacks mean 
approximately 1,500 workers will lose 

Another 1.500 will be lost in normal 
labor turnover, he said, indicating the 
labor force reduction will total ?,000. 

► Trainer Slashes— Details of trainers 
eliminated from USAF's revised pro- 
gram con6rmed Aviation Week's 
earlier reports (June 8. p. 15) that 
trainer and helicopter programs were 
scheduled for reduction. 

Cut were 141 Lockheed T-?3 basic 
trainers and 66 Beech T-34 primary 
trainers. Ten Sikorsky H-19 helicopter* 
also were slashed. 

RCAF Sets Up New 
Weather Wire Photo 

Royal Canadian Air Force has set up 
a wirephoto weather reporting networx 
that transmits maps from the forecast- 
ing station at Montreal's Dorval Airport 
across Canada to Moncton, Toronto, 
Winnipeg. Edmonton and Vancouver- 

RCAF is extending the Weatherfax 
service from coast to coast and to the 
Arctic r^ion. Civil airlines will be tied 
into the network as soon as the military 
establishment is completed. 


Engines in Present AF Planes 

A complete listing of the type engines powering present Air Force fighters, 
bombers, trainers and helicopters was released by the Pentagon recently 
(Aviation Week Sept. 7, p. 17). Aviation Week publishes the list as a 
guide to the various models of engines being used. 


J53-A-9 F-80 
J33-A-17 F-80 
I3J-A-21 F-80 
m-GE-11 F-80 
I33-A-23 F-80 
J33-A-35 F-80 
J33-A-3J F-9-* 
JJVA-JS T-J3 
H5-A-9 B-4S 
135-A-l B-45 
J)5-A-H F-8-t 
J35-A-29 F-84 
JJ5.A-3? F-89 
I35-A-35 F-89 
J35-A-21B F-89 
J35-A.17C F-84 
J35-A-17D F-84 
I47.GF,-7 F-86 
J47-GE-9 B-45 
J47-GE-11 B-47 
I47-GE-13 B-45 
J47-GE-13 F-86 
J47.GE-15 B-45 
I47 <;f, 17 F-86 
J4743E-19 B-36 
I47.CE-23 B-47 
I47-GF.-25 B-47 
J47.GE-27 F-86 
J48-P-5 F-94 
I57-P-] B-52 
J57-P-7 F-lOO 
J57.P.11 F-102 
J57-P-I3 F-101 


J65-W-1 F-84 

J65-W-3 F-84 

J65.W.5 B-57 

J71-A-7 F-105 

J71-A-9 B-66 

J73-GE-3 F-86 

O290-D L-21 

O290-D2 U21 

0290-11 U21 

R985-AN-1 L-20 

R985-AN-3 L-20 

R985-AN-1 C-45 

R985-AN-3 CM5 

R985-AN-5 H-5 

R1340-AN-1 T-6 

R1340-AN-3 T-6 

R1340-55 H-12 

R1340-57 H-19 

Rt820-103 H-2I 

R1830-92 C-47 

R2000-4 C-54 

R2000-9 C-54 

R2000-I1 C-54 

R2600-13 TB-25 

R2400.29 TB-25 

R2800-51 C-46 

R2800-7S C-46 

R2R00-71 B-26 

R2800-79 B-26 

R2800.71 TB-26 

R2800-79 TB-26 

R2800-77 T-29 


Engine Aircraft 

R2800-97 T-29 

R2800-99 T-29 

R2800-35 C-82 

R2800-95 C-118 

R-1300-1A T-28 

R3350-34 RC-12I 

R3350-57 B-29 

R3350-57 TB-29 

R3350-83 B-29 

R3350-83 TB-29 

R3350-75 C-121 

R3350-S5 C-119 

R4360-20 C-119 

R4360-20 C-124 

R4360-35 B-50 

R4360-35 RB-50 

R4360-35 TB.50 

R4360-35 C-97 

R4360-35 KC-97 

R4360-41 B-36 

R4360-41 RB-36 

R4360-49 C-74 

R4360.55 B-36 

K4360 RB-36 

R4360-63 C-124 

T56-A-1 C-130 

T56-A-3 T-29 

R1R20-76B SA-16 

R1830-90D C-47 

R2800-52W C-123 

R2SOO-52W C-118 

R4360-59B KC-97 
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7-foot Graph-Mo* steel rack 
hardened without distortion 


T his long, slim gear rack, part of a new Wean Equip- 
meni Company hexagon nerring machine, staned out 
as a problem child. 

With the first steels cried, case hardening caused ex- 
treme distortion. And the few racks that did harden 
straight enough to be useable did not wear well. 

As soon as the manufacturer turned to Graph-Mo', one 
of four graphitic steels developed by the Timken Com- 
pany. the problem vanished. Because Craph-Mo responds 
uniformly to heat treatment, the racks hardened without 
distortion. Heat-treating scrap was completely eliminated. 

In addition, the Graph-Mo racks gave exceptional wear. 
First, the free graphite in Graph-Mo's structure acts as a 


built-in lubricant — reduces friction between the rack and 
the gears it engages. Second, diamond-hard carbides 
in Graph-Mo give it great resistance to abrasion and 

On cop of all this, there was a 30^ saving in machining 
time—Graph-Mo being easier to machine than ordinary 
tool steels. 

For helpful information on the use of Graph-Mo and 
other graphitic cool steels for machine parts, dies, punches 
and gages, write for the Iflih edition of "Timken Graphitic 
Steel Data Book". The Timken Roller Bearing Company, 
Steel and Tube Division, Canton 6, Ohio. Cable address: 
"TIMROSCO". 



SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS TUBING 
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Foreign Buying 

• Oflf-shore purchases of 
aircraft: $874 million. 

* Britain gets additional 
$85 million for RAF. 

The U.S. will finance the purchase 
of approximately $874 million in air- 
craft and aircraft materiel for foreign 
nations with Mutual Security funds 
during the current 1954 fiscal year. 

Foreign Operations Administration, 
headed by Harold Stassen, and Defense 
Department are now re-worlanf the 

SHi 


by Congress. 

I will reflect a substant 

■r the estimated $682 million 
for aircraft out of fiscal 1953 



Britain’s 

that money can be used on other 
government programs. FOA asked for 
$100 million for RAF financing, but 
this was cut by Congress. 

• Bulk of defense aid money, as in 
past years, will go to the European 
aiea-about $700 million. In fiscal 

I estimated S6I7 million was 
for aircraft purchases for 

toward off-shore procurement 
continues so a substantial amount of 
the $700 million will be used to buy 
European-produced aircraft and ma- 
teriel. Off-shore procurement contracts 
for aircraft and spares mounted from 
$13.6 million in fiscal 1952 to $357 
million in fiscal 1953. 

• The joint aircraft program, aimed at 
spurring European production, as work- 
ed out so far, totals over $583 million 
for purchase of 1,725 planes. TTie U. S. 
is putting up $303 million (out of 
fiscal 1953 funds) or 52% of the total. 
The program originally drawn bv the 
NATO international staff team called 
for $400 million, with the U. S. putHng 
up $225 million, or 56% of the total. 

• There will be a big increase in 

16o"mihkin ^B’^K^rked^ for 
lurchascs for countries in iJiis 
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WHAT MAKES A RECORDER GOOD? 
Many things. For instonce, in the new Thermo 
Electronic indicating-recorder overall design 
is simple. The recording system only has three 
moving parts. 

That's one thing. Here's another: the pen arm 
is driven from a cam. This permits linear charts 
to be used for almost all measurements, de- 
spite the non-linearity of the sensitive element 
characteristics. When warped or expanded 
scales are desired, special cams can be sup- 
plied. 

Furthermore, nylon drive gears are used to 
provide long life and quiet operation. 

There are many other things. If you want to 
hear about them, let us know. We'll be glad 
to supply the information. Ask for Catalog 
No. 60 C. 


Even if everything goes the way it should 
with any process where temperature is 
involved, sometimes it's important to 
prove everything went right. On the 
other hand, if something is wrong, if 
standards aren't met, then it's very im- 
portant to know whot went wrong in 
order to correct it. Was it temperature? 
Or some other process variable? 


When an accurate temperature recorder 
is on hand, o quick check of the record 
will tell you if temperature was too high, 
or low, and for how long. If the tempera- 
ture was off, your problem is pinpointed 
and you con work on it right away. If it 
wasn't, you can go on to other variables 
and find the troublemaker. Either way, 
a good recorder is a time-saver. 



AT THE ISA SHOW 
This indicating-re- 
corder, along with 
T-E's other pyro- 
metric equipment, 
will be at the In- 
strument Society of 
America Exhibit, 
Sherman Hotel, 
Chicago, III., Sept. 
21-25, Booth 59. 


Thermo Electric mokes a good recorder 
—it is accurate [±Va of 1 % of the range), 
sensitive (better than ±1/20 of 1%), 
durable, and can be used to record vari- 
ations in temperature, humidity, solution 
conductivity, speed, pH, direct current, 
DC voltage, strain, or other variables. 
Both potentiometer pyrometer and re- 
sistance thermometer bridge types are 
available, depending on the application. 


TJiermo Electric Cojne. 
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area, compared with only $22 million 
in fiscal 1953. 

• Air Force will conduct a program of 
training foreign personnel, mainly in 
Europe, totaling around $100 million. 
The effort in the Asia-Pacific area will 
be doubled this year: $9 million is 
tentatively earraarted, compared with 
$4.2 million in fiscal 1953. 

Area-wise, this is approximately how 
the $874 million for foreign aid air- 
craft and materiel is sliced: Europe, 
$700 million, compared with $bl7 
million in fiscal 1953; Asia-Pacific, $160 
million, compared with $22 million in 
fiscal 1953; Near East, $4 million, 
compared with $40 million in 1953, 


and American republics, $10 million, 
compared with $2.8 million in 1953. 
► it Buys— European aircraft pro- 
duction from U.S. oS-shorc contracts 
will not get into full swing until fiscal 
1955, which starts next July 1. Expen- 
ditures on off-shore aircraft contracts, 
reflecting deliveries, ate expected to 
rise from $8.5 million for 1952 and 
1953 fiscal years to $67 million this 
year, and then climb to $286 million 
in fiscal 1955. 

Tire $583 million joint aircraft pro- 
gram will finance the purchase of the 
following types: 

• 920 Hawker Hunter Day fighters- 

• 250 Vickers Supermarine Swifts. 


• 112 Hawker Sea Hawk cariicr-based 
jet fighters. 

• 393 Dassault Mystere day fighters. 

• SO F-86D all-weather fighters to be 
assembled in Itely by Fiat under agree- 
ment with North American Aviation, 

U.S. will determine the utilization 
in NATO forces of the aircraft fi- 
nanced with U.S. funds. They will 
not necessarily be turned over to the 
armed services of tlie country in which 
they are produced. 

► Profeeto-The aircraft program is split 
into the following political projects: 

• U.S.-United Kngdom: $223.3 mil- 
lion, with the U.S. putting up $152.9 
million and Great Britain putting up 
$70.4 million. Tliis will finance 824 
planes— 460 Hawker Hunters, 250 
Vickers Swifts, and 112 Sea Hawks- 

• U. S.-France: $177.5 million, with 
the U.S. putting up $86.5 million and 
France putting up $91 million, for a 
total purchase of 393 Mysteres. 

• U. S.-Belgium; $88.5 million, with 
the U.S. putting up $24 million and 
Belgium, $64.5 million. 

• U.S.-Netlierlands: $70-5 million, 

with the U.S. putting up $18 million 
and The Netherlands $52.5 million. 

The Belgium and Netherlands proj- 
ects combined will finance the produc- 
tion of 460 Hawker Hunters. 

• U.S.-Italy: $22.5 million, to be put 
up by the U. S. for assembling of 50 
North American F-86Ds. Italy has 
given assurances that she will purchase 
F-86s. 

Congress has shown some skepticism 
toward the off-shore procurement pro- 
gram, but there is strong support for 
it in Defense Department and some 
talk of confining defense aid exclusively 
to off-shore contracting. 

► Objcctions-Senate Appropriations 
Committee commented: “It is recog- 
nized that some consideration must be 
given to the distribution of contracts 
among the various nations of Europe. 
However, it appears to the committee 
that too much emphasis has been 
placed on awarding contracts in areas 
where political objectives are desired 
or where a balancc-of-paymenls prob- 
lem exists." 

N. E. Halaby, Deputy Assistant Sec- 
retary of Defense for International Af- 
fairs, said the prices for European air- 
craft are lower than for similar U.S. 
types. He compared the $205,000 flv- 
away cost of the Hawker-Hunter tu 
the $225,000 cost of the F-86F, to 
which he said the Hawker was “equiva- 
lent.” and "superior in some respects.” 

However, U.S. industry obseners 
pointed out that European aircraft cost 
figures do not include most of flie 
vital equipment contained in U.S. air- 
craft, such as computing radar gun- 
sights, all-weather electronic gear, etc. 

Haiaby's comparison between the 
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K-86F and the Hunter was also chal- 
lenged by industry observers on the 
grounds that the F-86F has been in 
production for some time and actually 
saw combat in Korea, while the Hunter 
is just Ix^inning production and there 
is not yet a single RAF squadron 
equipped with them. 

► Caparisons— A mote apt comparison 
would match the Hunter with the 
North American F-lOO, which is now in 
about the same stage of production as 
the Hunter. Industry obscr'ers regard 
the F-lOO as superior in every respect 
to the Hunter. 

The American aircraft industry, 
which has been hit recently by Defense 
Department contract cancelations under 
the Republican economy regime, is 
bitterly opposed to financing the con- 
struction of 1,725 military aircraft 
abroad. 

It feels that first priority for aircraft 
procurement funds should be given to 
the domestic aircraft industry. 

► 10 Reasons— Ilalaby presented these 
10 reasons tor supporting off-shore 
procurement to the congressional ap- 
propriations committees: 

• It fills an “urgent” requirement for 
aireiaft and other materiel for Euro- 
pean forces- 

• The production is on the spot where 
the equipment is going to be used and 
therefore the replacement problem is 

• aeate a “minimum” industrial 
mobilization base in Europe. 

■ The packing, handling, crating and 



MACKAY TROPHY WIN^ER 

Maj. Louis H. Cariingtuu, US.^ (ceutei), 
has been awarded the 1952 Mackay Trophy 
for the first noostop multi-jct bomber fiigbl 
across the Pacific. Carrington made the 
flight last year with crewmates CapL Wal. 
lace D. Yancey (left) and Maj. Frederic W, 
Shook in a North American RB-45C. The 
plane was refueled twice in the air by a 
Boeing KB.29M tanker during the 5,640.mi. 
hop horn Alaska to Japan which took 9 hr. 
50 min. 


tmnspurtation problem is simplified. 

• Incidental to the program, tne re- 
quirements for dollar aid are reduced. 

• An impetus is given to self-supporting 
military production in Europe. 

• There is a multiplier effat: For ex- 
ample, in the joint aircraft program, 
our funds combined with those of other 
countries get a total number of aircraft 
produced that is larger than would have 
otherwise been the case. One dollar 
put up by the U.S. is returning more 
than $1 worth of airplanes. 

• Through combined planning, we ate 
slowly moving toward standardization. 

• The program creates impros’ed tech- 


nology and skilled labor pools in 
Europe. 

• There is the morale improvement 
which comes from earning, rather than 
receiving what often seems like charity. 
British Jet License 

(McGraw-Hill World NewsJ 
Paris— French aircraft builder Marcel 
Dassault has signed a licensing agree- 
ment to build the British Armstrong 
Siddeley Viper 1.640-lb.-thrust jet en- 
gine. Dassault plans to use two of these 
engines in a new lightweight delta-wing 
interceptor scheduled to make its first 
flight next year. 



GET THE RANGE THAT COUNTS WITH 

PASTUSHIN TANKS 

Added range for our combat planes means striking deeper 
behind enemy lines — hitting where it hurts. Pashisbin 
jettisonable fuel tanks, lighter, stronger — the product of 
long and specialized experience — give our military planes 
added efficiency in combat or in guarding America’s Air 
Frontiers. 
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PRODUCTION ENGINEERING 



Alcoa Gets Set for Big Forge Presses 


Production engineer tells what his company has learned from 
16,500'tonner, and how it will smooth way for larger units. 


An insiglit into the difGculties and 
advantages likely to be encountered 
in the approaching heavy press era has 
been detailed by A. h. Fayte, chief 
production engineer of Aluminum Co. 
of America’s Cleveland Works. 

Speaking before tlie recent four-day 
semi-annual meeting of die American 
Society of Mechanical Engineers, in 
Los Angeles, he outlined the considera- 
tions afiecting light alloy forging de- 
sign and production. 

Alcoa will operate big-pressure forge 
machines— 50,000- and 35, 000-ton units 
—under the revised heavy press pro- 
gram. Since Marcli 1952, when it 
began operating a 16,500-ton Schloe- 
mann forger, Alcoa has piled up con- 
siderable experience and data in addi- 
tion to that already amassed in previous 
operations on hammers and small forge 
presses. 

► Die Problem— One of the more seri- 
ous design problems for some time to 
come, in Favie’s opinion, will be pro- 
curement of the steel for and the sink- 
ing of large dies. 

Right now, Alcoa is having difficulty 
in obtaining sufficient die-inking sources 
for preseot requirements on the 16,500- 
ton hydraulic press. Die requirements 
for the 35,000- and the 50,000-ton hy- 
diaulic presses will be greater. 

Some forging designs could conceiv- 
ably require six months for the con- 
struction of a set of finisher dies only, 
assuming that a die-sinking machine is 
utilized 8 hr. a day for six days a week. 
If the complexity of the design is such 
that two or more blocking dies are 
required to produce the ^^gs, it 
would necessitate a large die-sinking 
machine for each operational die, and 
each machine would be needed for 
practically six months. 

► Delivery Stretchout- With aircraft 
companies going to larger and closer- 
tolerance forgings, it is apparent that 
a number of large machines will have 
to be constructed so that necessary die- 
sinking capacities will be available, 
Favre points out. This, added to the 
procurement time of die blocks, will 
extend delivery’ of forgings far beyond 
anything which we have known, 

The sooner dies can be designed 
and constructed for the large presses, 
the quicker experience will I» obtained 
in fabricating large forgings. And, the 


MANIPULATOR pushes preheated stock into 16,500-ton Schloemann forgiiig press. 


sooner forgings are designed for the 
large presses, the sooner machine tool 
builders wiU design and construct ma- 
chines for sinking laige dies. 

► Block Quality— Die block quality is 
another consideration. Forgings with 
deep ribs or deep locks that extend to 
the center of the die block reach a por- 
tion of the steel that is not as sound 
as the material within a few inches of 
the surface. Improvement in die block 
quality can minimize die breakage. 

Favre reveals that Alcoa expects to 
place on order sets of cast dies with 
cavities cast in. As soon as they are 
received, Alcoa plans to evaluate the 


use of such cast steel and nodular iron 
dies, with the idea that it may result 
in another source for die material and 
possibly a reduction in die-sinking tiine. 
► Plus and Minns— Examining Alcoa’s 
press-fo^ng experience, Favre points 
out that tlie company has had encour- 
^ng results in regard to surface qual- 
ity. dimensional uniformity, reduction 
of draft angles, ability to produce thin- 
ner webs and ribs, and increased die 
life. There has been no improvement 
over hammer forging in mechanical 
properties or metallurgical quality, but 
none was expected, Favre sa^. 

Consideracle improvement in sur- 
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face quality is evidenced by greater 
smoothness and freedom from lap, fold 
and other defects which have to be 
chipped out between hammer opera- 
tions or ground out and polished in 
final inspection. 

Favre attributes this result to the 
fact that the forging is blocked or fin- 
ished in a single stroke of the press, 
avoiding small abrasions and slivers de- 


veloped from repeated hammer blows 
(which never hit twice in exactly the 

► Uniformity— Dimensional uniformity 
from forging to forging has been better 
than expected. Although dies are de- 
signed to come together, this is not 
ahvays achieved in hydraulic press oper- 
ations. However, a kigh degree of uni- 
formity in total pressure and unit pres- 


. . . High normol or emetBrn temper- 
ature conditions present Sn^blem to 
AVICA Fire ExtirguishinRyMfes with 
mechanically applied, 0eU9:hable 
fittings. 

. , . AVICA developments lAveUsulted 
in hose assemblies which-'caH’ retain 
fluids and gases under ;pre^re for 
long periods while subjected t.6 intense 
heat or fire. 

. . , Tests have proved their .ability to 
withstand the 2000"Fdhf.-'fte test for 
periods of up to 1o' MiNVTES while 
Pressurized. .v 

. , . 100% relloldlfty Is ensured during 



AVICA Stainless Steel flexible tubing as- 

CHIOROBROMOMETHANE in Aircioft fire 
extinguisher srslems. 

roe rveiHie iNroRMAiioN 

[A CORPORATIDN 
P. O. BOX 1090 
PORTSMOUTH, RHODE ISLAND 
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sure cluis ixiit ftoiii foiling to (oiging, 
■ind if tcmpordtuies, dwell and lubrica- 
tion are accurately controlled, resultant 
dimensional uniformity should be good. 

Control of these factors, however, is 
not always easy, Favre says, and re- 
quires constant reSnement. 

► Die Life— Die life at Alcoa during the 
past year has been outstanding on the 
16,500-ton press, Favre reveals. But 
this may not be representative of what 
might be expected in tlic future. Since 
few new jobs have been produced in 
any substantial volume, the die mor- 
tality record cannot be taken as an in- 
dex of future experience. 

There have been no major die fail- 


ures. Setups liavc been given metic- 
ulous attention, and this precaution 
lias been reflect^ in tlie costs. If tlie 
setup looks difficult or hazardous, de- 
flection measurements ace taken under 
pressure to insure staying within safe 

Favre believes that deflection studies 
will be of major importance in the 
operation of the 55,000- and 50,000-ton 
presses, since the eoncentratiou of die 
stresses on these machines can easily 
reach such magnitudes that no material 
can avoid failure. 

Usually, it will not be possible to 
])rovide spare die equipment for large 
complex forgings-time and money in- 
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On^ Microtomic givesyou all these features 


HI-DEKSIIY l£U 


icctaimed it ibe best c( 


ABSOLUTELY UNIFORM 




since 1S49 



RELATIVE forgeability of aluminum alloys. 

volved will be too great- Also, spares 
are not the answer to the problem; if 
ihe original can be broken, the spate 
can be broken— so in the end the cause 
must be found and eliminated. This 
can be done only through a knowledge 
of what is Itappening, Favre says. 

► Draft Angles— Reduced draft angles 
ate partially responsible for improve- 
ments in the thinning of webs and ribs. 
Standard at 7 deg and rarely less than 5 
deg in hammer forging practice, draft 
angles can be reduced easily to 5 deg or 
3 deg, or even less, in press forging, 
F’avre claims, 

The most important reason for this 
is the feasibility of incorporating knock- 
outs in the dies— not practical in ham- 

► Thinness Factors— Aircraft designers 
want thin web sections with thin ribs. 
These seem to be definitely in the pic- 
ture for press forgings, but perhaps not 
with the thinness the designer could use 
and would like to get. 

In any case, they are the joint respon- 
sibility of the designer and the forging 
manufactuier- 

Reduction and control of required 
unit forging pressures must be achieved 
to produce forgings of relatively large 
area incorporating thin web sections 
and narrow ribs to fairly precise dimen- 

Favre contends that very frequently 
far too much emphasis has been placed 
on press size or capacity in the belief 
that extremely high pressures will pro- 
duce a complex forging in any size. 

No amount of pressure will cause 
metal to fiow if the conditions arc not 
right, Favre says. No press, however 
powerful, will produce a thin web 
panel if the forging and the dies are 
improperly designed. The entire secret 
of suen production, he says, lies first in 
proper forging design, secondly, in 
proper die design, and thirdly in 
proper production practices. In all 
three of these factors the objective is 
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Looking for Oil 
or Minerals? 


Wherever men search for oil and minerals 
...or map [he irregularities of a country or 
a county, Bell helicopters consistently meet 
the challenge of natural barriers or other 
impassable terrain. 

Employing the built-in safety, maneuver- 
ability and utility of these helicopters 
geological, geophysical and topographiral 
surveys are now being completed tot petro- 
leum and mining companies and govern- 
ment agencies as much as 20 years ahead 
of schedule... at overall savings up to 50%! 

In any kind of climate or weather, Bell 
helicopters operate over land, water, desert, 
mountains and swamps and carry men, ma- 
terials and instrumentation for exploration 
purposes. It's all in the days job for a 
helicopter. 

The adwtability and commercial appli- 
cations of Bell helicopters are vittuallys 
unlimited. Bell helicopters can help yourW 
company in surveys or mapping and * 
be used to perform many ocher jobs 
easier, faster and cheaper. 


Ft. Worth. Texas 


the reduction of unit pressures to the 
ateolutc minimum required. 

If a press has a capacity of 50,000 
tons and a forging requires 40 tons/sq. 
in. to make, the machine can only 

E reduce a piece about 35 in. square. 

ut, if by skillful design and fabricating 
practices, this required pressure can be 
leduced to 15 tons/sq. in., the press 
can fabricate a panel about 30x100 in., 
Favie points out. 

Thus, a 50,000-ton press becomes 
equivalent to 150,000 tons; or from an- 
other viewpoint, it may be reduced in 
effectiveness to 15,000 tons- 
► Dcsigner Assistance-Favre examines 
some of the things the forging designer 
can do to assist in reducing the unit 
pressure required to produce his forg- 
ing. Thin webs, he says, particularly in 
"boxed-in” sections, tend to “freeae” 
between the die surfaces and create 
enormous resistance to flow, with the 
consequent buildup of excessive die 
stresses. 

If relief can be provided by punch- 
outs, it gives some place for the excess 
metal to flow. This not only makes a 
thinner web possible, but greatly re- 
duces the requited pressure. Sometimes 
the designer cannot allow a punchout, 
but perhaps can arrange rib disposition 
to avoid completely l»xed-in sections 
and trapped metal. Something can be 
done if the problem and the necessity 
are understood, Favre says. 

For maximum weight reduction, a 
designer frequently will insist upon very 
small fillet radii fcetween web sections 
and adjoining ribs, In doing this he 
often defeats his own purpose, because 
the resistance of metal flow into the 
ribs is so increased that greater web 
thickness is required, or at least, in pro- 
duction the web section always will 
tend to run os'er the drawing limits. 

Fasre mentions these as only typical 
examples of what is meant hy forging 
design responsibilih'. 

► Die Design Detail'— Tlic forging-die 
dcsiencr has responsibilities, too. but 
all with the same general objective— to 
reduce required unit pressures. He must 
determine the number of blocking dies 
and design the impressions in each to 
provide minimum resistance to flow 
and most favorable distribution of metal 
for the succeeding operation. He must 
also determine the type of original stock 
or preformed shapes, and whether to 
use sawing, bending or nerhaos hand- 
torging as a preliminarv operation. 

Other important coiisiderah'ons arc 
gutter and flash design and flash re- 
moval. A large factor in reducing or 
increasing resistance to metal flow is 
the character of the die surfare. Prop- 
erlv polished dies ate very helnful. Even 
plating may be warranted where prac- 
tical. Favre contends. 

► Production Stage— In actual produc- 
tion. additional controls and practices 
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ACCEPTED by ibc Aircraft Industry 

Structural parts and non-structural Components in 
fibreglass laminates— fabricated with painstaking precision 
—flawless in floish- superior in strength. These arc the 
factors behind the aircraft industry's acceptance of the 
OMOHUNDRO "O” as the symbol of slrcoglb, safety, 
and full dependability. Our engineering staff will 
l>c pleased to cooperate in development and production 
to OMOHUNDRO standards. Address- 

PAUL OMOHUNDRO CO. 
Box 456, P.iamonnl, Calif., TOrrey 7-9217 





Qf(alteri|^te; ingle cutter 

rough-mills slm^in forged steel counterweight 
for world's most powerful piston aircraft engine 


Wrife for OK Tool Catalogs 



"MODERN . 


I FIRST SYSTEM OF SINOLE POINT TOOLS" 

modern milling cutters 
^modern miiling machines 

THE OK TOOL COMPANY, INC. MIKoid, Ne> Hampitilia 


must be obsen'ed— again witli the over- 
all aim of promoting smootli flow of 
metal and holding unit pressure require- 
ments to a minimum. Temperature of 
stock and dies and lubrication of dies 
are major factors. 

The hotter the dies, the lower will 
be the flow resistance, generally. But 
the hotter the dies, the greater is the 
problem of die lubrication and the 
holding of certain dimensional toler- 
ances. In the end, this all adds up to 
a proper balance ot many factors which 
can be determined only by experience. 

Favre contends that it is not possible 
at this stage to set down definite stand- 
ards giving practical design proportions 
and production tolerances, but he pre- 
sents some Alcoa ideas. 

He says it must be thoroughly under- 
stood that very thin sections, such as 
those contemplated for integrally stiff- 
ened wing panels, arc not considered 
as being practicable, or even possible, 
as forged. Such sections— -060 in. to 
.120 in.— can only be achieved by subse- 
quent machining, he says. 

By “thin web sections as forged,” 
Favre means sections from about .140 
in. to .225 in. Alcoa has produced 
nothing as low as .140 in. as yet, but 
some .180-in. webs have been pro- 
duced in rather heavily restricted sec- 
tions without punchouts, up to about 
100 sq. in. in area, the total area of the 
forging being, perhaps, 500-450 sq. in. 
► Tolerances— With proper eontrol of 
stock volume, stock and die tempera- 
ture, and lubrication and surface condi- 
tion of dies, the die<lasure tolerance 
and length and width tolerances can be 
held to a minimum. Alcoa has set up 
controls to hold these factors to fairly 
narrow limits, with closer controls the 

Press bed and die deflection also will 
affect die closure, as well as length and 
width tolerances, hence deflection must 
be held to a minimum, not only to im- 

E rove tolerances but to prevent die 
reakage and damage to equipment. 
Forgings with thin webs and ribs 
along with small draft angles present 
definite problems in straightening, 
Warpage is likely to occur during forg- 
ing and during heat treatment, and re- 
liance upon die- or hand-straightening, 
or a combination of both, has made it 
difficult to hold these forgings to a very 
close straightness tolerance. 

Ejection of thin web forgings with 
small draft angles from dies also can 
cause distortion, or even piercing of 
flic parts. Small draft angle forgings 
may have to be removed from the 
straightening die with mechanical 
ejectors. This may cause a bow, which 
may require hand-straightening after 
die-stcaightening. 

These problems will have to be 
worked out in the future. Perhaps with 
more experience, it will be possible to 
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SIMPLICITY — ODly Me moviog pan, the Speocer Disc. No com* 
plicated mecbanlsms, such as toggles, latches, magnets or other 
parts that wear out or lose their calibration. 
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Write for data which gives complete 
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pioduce forgings with thin webs and 
small draft angles within desired 
straightness tolerances without en- 
countering the difficulties previously 
mentioned, Favre says. 

► Forgeability— Relati\c forgeability of 
aluminum altoys is a production factor, 
lienee is directly related to production 
cost- Favte compares several forging 
alloys and points out that the relative 
forgeability improves markedly with an 
increase in temperature. The normal 
uirging temperature for most alloys is 
about 800F, with cracking or ri^turing 
occurring if forging is done at sub- 
stantially higher or lower values. 

Forgeability of an alloy determines, 
to a large degree, the number of block- 
ing operations required to attain a 
shape suitable for forging to size in a 
finishing die. This means that the 
mote difficult an alloy is to fo^e, the 
greater the number of operations re- 
quired to deform the forging stock to 
desired shape. The 25S alloy should 
require fewer operations and fewer dies 
than the same part in 75S, hence 
should have a direct influenee on the 
cost of the finished forging. 

Generallv. the higher-strength forg- 
ing alloys have poorer forgeability than 
do tlie lower strength alloys. There- 
fore, the forging designer should not 
specify an alloy of relatively difficult 
foixeability, unless he requites the 
higher mechanical properties for that 
particular application. Favre points out. 

► Machining— Favte considers "in- 

process machining” as those inter- 
mediate operations which the forging 
producer uses to get his finished forg- 
ing. He does not include in this cate- 
gory, for example, the reduction of web 
thicknesses down to dimensiotrs of .060- 
,090 in. 

As an example of in-process machin- 
ing, Favte refers to those operation.s 
necessary to reduce massive sections to 
obtain effective heat treatment of 75S 
and 14S forgings to the T6 condition. 
He suggests the possibiliti’ of machin- 
ing webs and fillets in boxed-in sections 
between forging operations in order to 
reduce unit pressures in producing forg- 
ings to desired size. This might be 
economical, particularly in short runs, 
he says. 

► Stresses, Distortion— During the ma- 
chining of aluminum alloy forgings, 
changes sometimes occur in dimensions. 
These changes, commonly referred to 
as distortion, may cause the airframe 
manufacturer trouble during extensive 
machining operations of large die forg- 
ings. 

The dimensional changes may be due 
to localized over-heating during ma- 
chining of the parts, redistribution or 
relief of residual stresses imposed dur- 
ing heat treatment and, most important, 
Favre says, by exceeding the yield 
•frength of the part through use of 
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PET Superduty Drills are avail- drill that’s "almost” right! You 
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features are standard in the PET Super- 
duty line . . . and they’re available to you at 
a standard drill price! That’s why the cou- 
pon below can save money for you. For 
free catalog and name of your nearest PET 
distributor, mail it today! 
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Ihis production line scene in the Nonh 
American Aviarioo plant at Los Angeles shows Thermo- 
fles* Insulation Blankets being applied to tail pipes of 
North American Sabre Jets on order for the United 
States Air Force. 

Now standard protection for many Air Force and Navy 
jet aircraft, these flexible blankets insulate and protect the 
airframe against searing heat generated by jet power. 

Thermoflex Blankets are custom-fabricated with 
highly stable Thermoflex RF Felt. Developed by Johns- 
Manvilie Research and Insulation Engineers, this time- 
tested refraCTory fiber felt is sealed between sheets of 
corrosion-resistant metal foils. In manufacturing 
Thermoflex Blankets to specification, careful attention 
is given to the accuracy of cutouts for engine supports, 
actuator mountings, fuel lines, thermocouple leads 


and other controls. The precision-formed grooving 
and edges of the blanket ... the close fit at Cutouts . i ^ 
maintains maximum insulation value for the entire 
application, Furthermore, edges at cutouts are suitably 
sealed to prevent fuel penetration into the insulation felt. 

In addition to insulating tail pipes, engine cones, 
turbine casings and afterburners . . . Thermoflex 
Blankets in special preformed shapes are used to in- 
sulate, protect, and fireproof fluid storage tanks, air- 
conditioning systems, thermal de-icing ducts and many 
other assemblies in all types of aircraft. 

Why not send for your free copy of the illustrated 
folder IN-136A? It tells the complete story of Thermo- 
flex Blankets for aircraft power plants and airframes. 
Address Johns-Manville, Box 60, New York 16 , N. Y. 
In Canada, 199 Bay Street, Toronto 1, Ontario. 
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improper chucking or machining fix- 

Cliangcs also can result through ex- 
cessive loading of tlie part at tlic tool 
tip because of insufficient support. 

The necessity of minimizing residual 
stresses caused by heat treatment is un- 
der continuous study at Alcoa. In- 
vestigations have sliown that proper 
sequence of machining operations is 
a great aid in equalizing tlie relief of 
residual stresses. Compressive residual 
stresses, generally locat^ at the surface 
of a forging, ate balanced by tensile 
stresses in the interior. Removal of the 
compressive stresses by alternate ma- 
cliiniisg on both sides of a forging will 
assist greatly in holding distortion to a 

Favre observes that wlicn unexpected 
changes during macliining can be con- 
Uolled, the aircraft companies may not 
demand as many close-tolerance, thin- 
web forgings as they now do. The ma- 
chine sliop, he says, may not object so 
much to extensive machining on a forg- 
ing if the piece would remain st.ible 
during the machining operation.— IS 

New Plastic Has High 
Impact Resistance 

new entry in the plastic sheet field 
—an extruded, high-impact material 
combining polystvrenc and rubber— is 
seen offering possibilities aircraft indus- 
try applications for cargo compartmait 
liners, instrument panels, interior trim, 
baggage racks, lavatory components, 
lofc boxes and other components. In 
translucent form it could serve in dome 
lights. 

Produced by Chicago Molded Prod- 
ucts Corp.’s Campco Division, the ma- 
terial (Carapco S-300) contains about 
8-10% rubber, which may be increased 
to afford higher impact resistance, it is 
repotted. 

The sheet is available in any length, 
with widths varying ftom 26 to 58 in., 
and thicknesses ranging from .005 to 
.125 in. Tlie material fias a glossy fin- 
ish: colors are unlimited. 

► l‘'orming— The sheet can be formed 
by conventional methods— in male and 
female molds, by manual stretch form- 
ing, or by vacuum methods. 

Campco considers the vacuum form- 
ing technique as potentially the most 
important commercially. The sheet is 
Harmed, locked in place over a mold 
and drawn into final shape by lacuimi. 

Campco reports it is equipped to 
produce 500,000 lb. of sheet per month 
in a new plant located at 2717 N. 
N'onuandy Ave., Chicago. 

Plans are being studied for ware- 
housing standard sizes of slicct and 
standard colon throughout the country 
to meet the broad commercial applica- 
tions the material appears to fit. 
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Layout Models Lent 
For Plant Planning 

A kit nf macliinc tool scale models to 
Uicilitatc making of shop layouts is 
offered on a free-loaii basis by South 
Bend Lathe Works, South Bend, Ind. 

Models are made to a scale of 1:16. 
Machine tools represented include six 
sizes of bencli- and floor-nrodel lathes, 
pedestal tool grinders, drill presses and 
bench shapers. Included in the kit ate 
models of mechanics and floor plan lay- 
out sheets cross-ruled to the same scale 

■lire sets are arailablc to anv estab- 


lished urganizjtiuu that can use them 
tor planning a new shop or rearranging 
present shop equipment. The borrower 
IS expected to pay transportation costs 
Imtii ways and return the models 
promptly. 

South Bend lias a descriptive bnllc- 
tin (5301) available. 

More ‘New’ Metal Tubing 

Titanium and zirconium tubing up 
to 24 ft. long is scheduled for anneal- 
ing in a new vacuum furnace now be- 
ing installed at Superior Tube Co.’s 
Nonistown. Pa., plant. 

Superior is mass-producing titanium 


tubing in 1-in. to li-in. outside diam- 
eter sizes, and m wall thickness from 
.004 to .287 in. lire heat- and corro- 
sion-resistant tubing is produced in 
seamless and in what the company calls 
Wcldrawn-weldcd and drawn-con- 
struction. 

Because of limited as’aiiability of the 
raw material for commercial usage, only 
small experimental quantities of zir- 
conium tubing is now being offered by 
Superior- 


Safe landings on 
rain-slogged runways 
with 

WESTINGHOUSE 

DECELOSTAr 

CONTROLIERS 


Westinghoiise Air Brake 

COMPANY 

INDUSTRIAL PRODUCTS DIVISION AaA WIIMERDING, PENNSYLVANIA 
AIRCRAFT SECTION 


Tail closeiip photos of British Supermaiine 
Swift F.H (top) and French Dassault Mys- 
terc 2 (bottom) show different approaches 
in design of variable exit nozzles on tliese 
jet fighters. The "eyelid’'-typc uuzzics can 
be opened and closed vcrticaHj on the Swift 
and horizontally on the Mysteie. Tail de- 
sigiLS of the two foreign sweptwing jet fight- 
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Deep down in the heart of this Sapphire engine 
are turbine blades forged and finished by Utica. 
They're spinning like crazy in a thundering hurricane 
of swirling gases. These Utica blades, precisely forged 
—accurate to a Ihousandth— harness this blast of gases 
into a giant propulsive power that drives some or the 
world’s best high-performance aircraft! 

TVe’re very proud that Curtiss-Wright picked us 
to supply turbine and compressor blades for the 
Sapphire en^ne. Utica jet blades are but one sample 
of the exacting precision forgings made possible by our 
57 years of forging experience . . . teamed with finest 
modern equipment . . . backed by Utica’s continuous 
drive for ever finer quality. 


UTICA DROP FORGE A TOOL CORPORATION 
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SOLAR PUT THE STINGER IN THE TAIL! 



AMERICA'S NEWEST jet fighters lia\e stingers 
in their tails— A/terfcnmers to gii'e blaz- 
ing bursts of power in combat. They 
make possible shorter takeoffs and faster 
climbs b>' burning fuel in a jet stream 
spurting at cyclone speeds, and at 
heats that melt steel like butter. The 
Afterburner was pioneered' and per- 
fected at Solar. W'c’re proud to call 
the Afterburner . . . 

AmOTHER SOIAR COAITRIBUTIOAI 
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Spray-On Coating 
Is Heat Shield 

A sprayable, quick-drying, high-heat- 
resistant insulating material lias been 
developed at B. F. Goodrich Co. for use 
in the rocket and guided missile field. 

Known as Pytolock. a 1/16-in. 
coat of the insulation will protect metals 
for as long as 10 sec. against temper.i- 
tures hotter than their melting points, 
it is reported. In one test, a treated 
steel panel was "unharmed” after 4i-sec. 
exposure to a S.OOOF flame. 

The material is reported to be non- 
toxic, non-cxplosive. It will adhere to 
clean metal surfaces without sandblast- 
ing or use of primer. It will bond itself 
to metal with a strength that withstands 
sharp impact short of actual deforma- 
tion of the metal. It will also withstand 
"indefinite'' temperature cycles from 
—60 to 165F. Resistant to most sol- 
vents and chemicals, the material can 
easily be modified for use ariAvhere that 
resistance to flame and high temperature 
is needed, a spokc.sman for the com- 
pany said. 

Pytolock was dcvcloucd at Defense 
Department request. Imentor of the 
material is Goodrich's gcneml chemical 
laboratories manager. Donald V. Sar- 
bach. It is raanuFactured by the com- 
pany’s Industrial Products Dii’ision. 

West Coast Firms 
Build New Tunnels 

New windtunnel facilities are being 
readied at two West Coast air- 
frame companies— Lockheed-Burbank 
and Douglas-Santa Monica. 

At Lockheed Aircraft Corp.'s site, 
work is underway to improve the com- 
pany’s existing tunnel so that it will be 
able to accommodate future jet engines 
up to 2S ft. long and developing up to 
24,000 lb, thrust. First units scheduled 
to be checked will be military tvpe en- 
gines. including turboprops for the 
Super Connie. Cost of the modification 
will be 5281,000, 

The facility will incorporate a 290-ft. 
tube fitted with 55-ft--liigh silencing 
stacks at each end. Stack design will 
give a low outside sound level to per- 
mit 24-hr. operation. 

At Douglas Aircraft Co.’s plant, a 
new lowspced tunnel i.s being completed 
to supplement the company's other tun- 
nel facilities- The new installation will 
be used for development work in aero- 
dynamic, powerplant and air condition- 
ing Gelds and W aircraft and missile 
studies. 

Tunnel building is 40x80 ft. Tlic 
tunnel itself measures 65 ft. long and 25 
ft. wide. The section accommodating 
test parts is 3 ft. high, 44 ft. wide and 
10 ft. long. 
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Carl Simplifies 
Compressor Assembly 

A new assembly cart has simplified 
production of gas turbine compressors 
at Garrett Corp.’s AiRcsearch Mfg. 
Co., Phoenix, Ariz. 

Designed by AiResearch’s engineer- 
ing department and built at the plant, 
the cart carries a compressor (part of an 
auxiliary pneumatic power system) 
througK the assembly process, test lab, 
inspection and finally to the shipping 

► Advantages— The cart is handled 
easily by one man, allows the worker 


to remain close to his tool bench and 
small-parts tray. 

Benefits include: 

• Reduction of operator fatigue. 

• Damage-free transit of parts. 

• Ability to pull a cart out of the line 
for special work without delaying as- 
sembly flow. 

The initial subassembly compressor 
frame is loaded at the first station by 
two men. Only a slight pressure on the 
hand control is rerjuired to trigger a 
spring catch that drops a holding pin 
into a sprocket, where it locks in place, 
AiReseareh says. 

► Cart Controls— Bv hand control, a 
worker can rotate a unit on the cart 



vertically through 360 deg., in 15 deg. 
increments. Foot controls permit hori- 
zontal rotation through 360 d^„ with 
stops wherever the operator chooses. 
Tlic cart can be secured to the floor 
by a foot brake to guard against move- 
ment effects during torquing opera- 

It is mounted on four rubber-tired 
wheels, the front two are fixed and the 
tear two swivel for close turning, com- 
pany explains. 

All facilities in the test cells are stan- 
dardized to the height of the test 



Removable Inserts Cut 
Tube-Working Costs 

Tube-processing operations now cost 
less at Temeo Aircraft Corp., through 
use of a master clamp block that has in- 
terchangeable inserts. 

Normally, separate blocks are required 
to hold different size tubes. But in the 
Temeo scheme, inserts are substituted 
in the adjustable block that is designed 
for use with a Vaill No. 7 tube-end- 
forming machine. 

Externally the master block duplicates 
the standard block, except that it is onc- 
half inch longer to provide a shoulder. 
Internally the block is bored to a 3-in. 
diameter, except that the extra half inch 
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Potter & Brumfield 

excels in meeting 

SPECIAL RELAY PROBLEMS! 


, Unusual reloy structures like these ore developed by Potter 
' & Brumfield to help design engineers meet special problems 

of circuitry ond equipment requirements. 



• Siinplts, Rteommendilions and Quolatlons «i Rxiuest • PIS Silts Ertilnegrs In Pilnclpal U. S. 
tnd Cniidiin Cllles. Ste ClamliEd Secbin M Ynur Teltphoni Directory. • Writ lor Master Catalo; Showin] 
Full Line of Basic Strueluros * Standard Ratays Avallabla at Your Local Eleclronlca Parts Dialribulor 


POTTER & BRUMFIELD • Princeton, Indiana * Export; 13 E.40th St., N.Y., N.Y. 
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“Integrated Testing” Will Improve U. S. 




Flight Equipment Save Time and Money 


S<'.HENE(TTADY, N. Y. — A dramatic new type of ^uipment testing is 
taking shape at G.E.’s Flight Test Center. G-E engineers call it "iiite- 
grated testing." WIml it uuils up tu, is this: 

Instead of testing G-E aWation gear "picce-meal” (the old method). 
General Hectric is now cc|uipping planes that cun evaluate, in the air. 
new C-E jet engines, new accessory turbines, autopilots, armament, and 
radar and electrical systems. 

Integrated testing — the latest iiinrepl in modern aviation engineering 
— speeds G-E equipmetit development. Military and commercial cus- 
tomers will receive C-E products in less time ... at less cost. Tin- prod- 
ucts will be better, too, because G-E engineers can know hi-fore delivery 
exactly how each item will alTect the over-all performance of a new plane. 
Here’s how the tests will work. 

At Sclieiiectad)'. N. Y., C.E. now maintains an 8-plane "lest Heel" 
which in recent months has included a B-17, B-2-3, B-26. B-29, two B-45’~, 
F-86’s, F-94’s. and an F3I). Some of G.E.’s current bailment-aircraft are 
modified to carry whole systems of test equipment. .let engines are slung 
from bomb-bays . . . armament systems set up in the fuselage . , . auto- 
pilots and radar sy.slems are mounted in the planes’ noses. 

Once in the air, G-E engineers "turn on" the lest equipment to deter- 
mine system-performance under flight conditions. Then while sensi- 
tive instruments measure responses, automatic recording equipment 
notes individual component-performance — later the results are pa.sseil tu 
design engineers, who make whatever system-changes are needed lu 
assure the best, over-all peiformaiice. 

Procedures like these back up the G-E saying. "Progress is our most 
imporlanl product." The next time vou need flight equipment, talk tu 
G.fe. first, ror G-E equipment is built by men who know the needs of 
the aviation industry. Section 210-70. Crnrmt Eleclric, Sc.’ieiu’clady 5. A. V’. 
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of length is bored to 2i-in. diameter to 
give a i-in. shoulder, against which the 

Each insert consists of two semi-cir- 
culat sections, fitting together and nar- 
rowing the block bore to fit the tube 
size. Two Allen bolts hold inserts and 
block together in handling. 

The first set of one master block and 
nine inserts for 1- to 2-in. tube sizes 
resulted in a saving of about 315 hours 
in fabrication time. The savings increase 
directly with the number of different 
size tubes processed. 

The master block and insert scheme 
was devised by Temco’s Elgene Pearce, 
too! and die department leadman. 


Nose Rockets Boost 
New British Missile 

Britain is testing novel booster-first 
layout as one of a Siiiily of anti-aircraft 
missiles now under desclopment. 

In a carefully phrased statement that 
gave little specific information and 
skirted the politically hot issue of where 
and when the missiles would become 
operational. Minister of Supply Dun- 
can Sandvs said "further remarkable ad- 
\'ances" Had been made during the past 

► First in Service-Hc singled out speed 
and guidance as two main problems that 



Serving the Airrraft Industry for Over 30 Years 


GLADDEN PRODUCTS Corporation 

D»p1. lOS, 63S Wfil ColopiHo. Clend.lr 4, Califsrnii 


received the lion's share of attention, 
Anti-aircraft missiles launched from 

R ound, ships and aircraft will be the 
st brought into service use, said 
Sandvs. 'ITiey will be followed by other 

a es for artillery and bombardment 
!S, he added. 

► Unique Geometry— Among the first 
fruits of the billion-dollar program in- 
volving more than 100 British firms 
(Aviation Week Aug. 10, p. 34) is an 
unusual modification of a tail-first lay- 
out employed on one of the new mis- 
siles. (First pictures of the new British 
missile in action appeared in Avution 
Week Sept. 14, p. 21.) 

Cruciform lihing surfaces are located 
about two-thirds of the way down the 
body. Behind them and in the same 

C lanes are a set of control surfaces of 
igh-aspect ratio. At the nose of the 
missile is a set of small vanes that also 
appear to be control surfaces but ate set 
at 45 deg, to the plane of the wings. 

► Nose Boosters— A cluster of eight 
rocket boosters in four packages fur- 
nishes the initial boost at launching. 
These boosters, in contrast to current 
American practice, are mounted around 
the forward portion of the missile body 
and blast their exhausts through the 
gaps between wings. 

At separation, the boosters pull away 
radially, indicating the use of some 
thrust deflection built into the nozzles 
to produce clean separation. 

This scheme was used on boo.sters 
for the German Schmetterling (Butter- 
fly) anti-aircraft missile of late World 
War II vintage. 

Sandys’ statement was made before 
leaving on a trip to Woomera, Austra- 
lian site of the British Commonwealth 
Firing Range. He said the purpose of 
the trip was to discuss development of 
missiles witli the Australian govem- 


Cylinder Rod End 
Locker Gainf5 Favor 

A hvdraulic piston rod end locking 
des'ice developea recently as an airframe 
industry standard is gaining ready ac- 
ceptance. A recent survey of the air- 
frame industry has revealed that 15 
major airframe manufacturers were 
either using the device or intended to 
use it on new aircraft designs. Draw- 
ings on the components were released 
about a year ago by the Aircraft Indus- 
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COUNTS 
AT CANADAIR... 


No finer testimonial to Canadair's craftsmanship 
could be found than the proved performance of the planes she has built. 

Craftsmanship will always count at Canadair because Canadair 
is centrally located in one of Canada's largest reservoirs of skilled 
craftsmen . . . men raised with an inherent appreciation 
of fine work... men who take personal pride in their skills. 
This great team of Canadair craftsmen is geared to meet 
any assignment in the production of aircraft: either military or civil... 

confident in the established record of building lasting 
quality into the planes they produce. 


CANADAIR 

LIMITED, MONTREAL, CANADA 
GENERAL DYNAMICS CORPORATION 




try Assn.’s, National Aircraft Standards 
Committee. 

Because of the variety of locking de- 
vices in use and some unsatisfactory 
field reports. Navy Bureau of Aeronau- 
tics, supported by the USAF, requested 
NASC to develop an arrangement which 
would satisfy requirements. The lock- 
ing device finally accepted employed 
the basic principles of proposed designs 
submitten by Douglas Aircraft’s El 
Segundo Division and Chance Vought 
Aircraft. 

Under the new standard, positive 
locking of the piston tod and the 
threaded tod end is accomplished 
simultaneously by a joggled tab on a 
lock washer (NAS51J). The tab seats 
itself in one of four milled slots on the 
face of the piston tod shaft. It also 
penetrates the threaded tod end to a 
depth about equal to the thread height. 
The penetration does not significantly 
weaken the rod end, and the milled 
slots on the piston rod allow for 90-deg. 
adjustment. 

A jam nut (NAS509) provides axial 
pressure against the lock washer and 
piston rod. Safety wire secures the 
washer to the nut. 


The power packages for this, newest of Coavair 
commercial liners, are made by Rohr Aircraft 
Corporation, Chula Vista and Riverside, Cali- 
fornia -- world’s largest producer of ready-to- 
install power packages for airplanes. For the 
difficult fastening jobs on these power uoics, 
"Camloc Fasteners” are used. 




CONV AIR'S BIG ONE 


Coiivair-Fort Worth’s largest piece of equip- 
ment— a new 7,000-ton hydraulic press bu 
been readied for production. Operating on 
the Hidraw principle developed by Convair, 
the machine will be used to produce parts 
larger than were possible before on this type 
of machine, Convair says. Other benefib 
cited iucludc a higlier level of quality, with 
more speed and economy. Built bv Hvdrauiie 
Press Mfg. Co., Mt. ciload, Ohio, the ma- 
chine stretches -42 ft. from ib cdcforced 


: installed. 
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Delta-C&S...two famous names. ..one fine future 


Commercial aviation was a young industry when Esso began 
serving Delta in 1925. In those times flights between Dallas and 
Atlanta required the whole day. Now Deita-CkS DC-6s com- 
plete this flight in about three hours as a small segment of a 
system which has grown to be the nation’s flith largest air carrier. 
Delta management has consistently promoted progressive poli- 
cies that have been to the highest credit of the air transport 
industry. One result is the new company which now serves 61 
cities in the U.S.A. and Caribbean area with routes touting 
9,508 miles. 

We’ve been making progress too. Over the years our research 
and development programs have produced new and better avia- 
tion petroleum products — some of which contributed largely 
to the progress of air transport, and we hope to DelU. 
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to future oppertunilres to serve ...HAPPY flYING, D£LTA-CiSI 


Martin Tests T-Tall 
On P5M-2 Marlin 


Glenn L. Martin Co. is fliglit testing 
u new T-tail for seaplanes, now installed 
on a prototype Martin P5.M-2 Marlin 
anti-submjriiie seaplane (pictures in 
-Aviation Week Sept. 7, p. 9), and 
plans to convert the entiie production of 
Marlins to the new configuration as 
soon as the trials are completed. 

Martin engineers favor the new ar- 
taiuemoiit— with all movable horizontal 
surfaces mounted at the top of the 
vertical fin — because of these factors; 

• Less toil area is requited. Structiiial 
weight and aerodynamic drag is de- 
creased, and overall height of the plane 
is reduced six feet. 

• Efficiency is increased because of the 
endplate effect of the horizontal tail, 
improving flow around the vertical fin 
and because of a lift distribution cariv- 
over on the hull below the tail, not 
found uhen the conscntional horizontal 
tail is used at the base of lertical fin. 

• Higher position of the horizontal tail 
is superior because it is affected less 
by wing downwash and propeller slip- 
stream, eliminating tlie problem of sea 
spm damage. 

Tlie T-tail already has Iwcn prosed 
on other Martin aiicraft. including the 
XB-51 three-jet bomber and tbe B-61 
jet-powered Ivlatador pilotless bomber. 
It is being used on some other airplanes, 
notably the Russian MiG-15. However, 
the hiarlin installation is believed to 
be the first of this design on a sea- 
plane, 

Other changes in the P5M-2 that re- 
places the current P5M-1 on the pro- 
duction line include; ioweiing the bow 
chine line, thus reducing bow spray 
height; installation of TuiboCvcIone 
Wright R3350-32W engines with in- 
creased power for greater range and 
heavier load, and changes in interior 
crew arrangements and armament of the 


Propeller Shipmenls 
Total $89.2 Million 

Aircraft industry shipped S89.2 mil- 
lion worth of propellers and parts during 
the first half of 1953. 

A joint report of the Census Bureau 
and Civil Aeronautics Administration in- 
dicates this was a 32% increase over 
shipments made during the correspond- 
ing period of 1952 and 24% higher 
than in the last half of 1952. 

The military received shipments total- 
ing $79.7 million during the six-month 
period, 38% more than it did in the 
first half of 1952, 

Propellers and parts for civilian air- 
craft amounted to $9.4 million, a 4% 
decrease from last year. 




• In equipping Ihe F-84F ThundeRSTREAk with the 
Cornelius Air Compressor Republic Aviation joins the 
CORNELIUS family of famous names in aviation . . . Boeing. 
Canadair, Chance Voughl. Douglas. Lockheed, Martin, 
McDonnell, North American, Northrop. 

CORNELIUS is proud of this recognition . . .developed 
from long experience building dependable pneumatic 
equipment for the Air Force. 
Navy and leading aircraft 
manufacturers. Profit from 
our experience . . , write to us 
about your pneumatic equip- 
ment requirements. 
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Propo!>ed facility features simple desigu, 
would cut construction and operating cost. 



Methods, process 


engineers . . . 

Ever see a cageable 
gyro tip close? 


With the cover removed you can see 
it is a precision instrument . . . con- 
taining hundreds of accurately de- 
signed and fabricated parts. 

You can work on such interesting 
automatic control projeCTS — if you 
join Honeywell now. 

We have several openings for ex- 
perienced engineers. 

Duties of the jobs. Supervise the 
tooling, processing and planning 
necessary to transform blueprints into 
finished products. 

Requirements. B.S. nr M.S. in 

Mechanical. Electrical, Industrial or 
Chemical Engineering desirable. 
Atmosphere. A company which is 
growing rapidly, steadily and soundly. 
The challenge of production is ever 
present. 

Openings. In Minneapolis and 
Philadelphia. 

Write J. A. Johnson, Engineering 
Placement Director, Dept, aw- 9- 1 83, 
Honeywell. Minneapolis 8, Minne- 
sota. Learn in detail about the sig- 
nificant opportunities at Honeywell. 
And be sure to ask for our new book, 
"Emphasis on Research," 


Hoiiej^ell 

"-pWt; ‘Mj C>9*£634- 


A new use for locket motors— power- 
ing a windtunuel capable of hign sub- 
sonic speeds— has been suggested by 
three scientists from the University of 
California. 

Six motors, rated at 3,000 lb. thrust, 
would be used as the priinaiy jet in an 
ejector scheme. The resulting tunnel 
would have a 4 x 6-ft. test section, a 
400-mph. speed and an altitude capa- 
bility from 5.000 ft. to 60,000 ft. 

Maximum estimated cost for the fa- 
cility is $250,000; the proposal states 
this figure is only a small fraction of 
the investment required for a more con- 
ventional tunnel of similar performance. 
► Conventional Is CostIy--^Iain reason 
for the proposed rocket ejector drive is 
expense: The proposal points out that 
first cost and operating expenses for a 
conventional windtunnel are high. In 
contrast, it cites the simple design, 
low maintenance cost and elimination 
of large quantities of electrical power 
for the rocket drive. 

The ejector idea is not new; it has 
been an integral part of steam-gener- 
ating units for many years. Steam-jet- 
driven tunnels have been designed and 
one has been built at the university. 

But the cost of steam capacity for 
:i large tunnel is prohibitive, says the 
proposal, and that led to the considera- 
tion of the rocket. 

Tlie physical arrangement is deter- 
mined largely by the amount of air the 
tunnel must handle. For the particular 
example chosen in the proposal, ex- 
ternal motors feeding into the tunnel 
were the only possibility. 


l est section and foundation of the 
tunnel are identical to those designed 
for conventional tunnels. The entrance 
section is designed witli a conical plug 
so tliat the intake air can be throttled. 
Heating the intake air is done with 
electrical strip heaters in straightening 
vanes just downstream of the inlet. 

► Cost Analysis— The proposal states 
that the material cost for the }-in.- 
thick steel shell should not top $2,000. 
Thrust chambers, supply systems and 
controk should not cost mote than 
$200,000, assuming Chat an off-the- 
shelf motor can be used, and that no 
big development program would be 
required for the motor. 

Operating cost is largely determined 
by propellant consumption. The most 
expensive operating condition— simu- 
lating 20,000 ft. at 400 mph.— would 
cost about $400 per minute. For 60,- 
000 ft., the figure would drop to about 
$150 per minute. 

Two additional advantages are cited 
in the proposal: 

• Transients can be tested more easily 
in such a tunnel because of the flexi- 
bility of the drive system, 

• Mach uuiuben up to 1.5 appear fea- 
sible by modification of basic design. 

► Work Reported— Rocket ejector 

drives have been studied by a group 
at the General Electric Co.’s Research 
Laboratory, and carried to the point 
of model work. However, this partic- 
ular design report by F. Kieith, P. B. 
Stewart and E. S. Starkman of U. of C. 
is the first general publication of the 
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638 for 1 

Tlic nesv Douglas DC-7 trans- 
port draws on some 658 suppliers 
for raw and finished materials, 
Douglas Aircraft Co, says. Each 
DC-7 contains; 

• 16 mi. of electrical wiring. 

• 4 mi. of control cable, 

• 53,500 lb. of aluminum, 

• 350 Ib. of tibmium, 

• 1,007 lb. of plastics. 

• 1,485 lb. of Fihcrglas shcc't. 

• 1.117 sq .ft. of r'iberglas cloth. 

• 95 instruments, including flight, 
engine, hydraulic, etc, of which 
85 are in the cockpit. 

Basic blueprints to get the DC-7 
into production would cos’er an area 
of 400 acres- 

Elcctrical output of the DC-7 is 
48,000 watts, sufficient to operate 
five average five-room houses. 


!\ 


PRODUCTION BRIEFING 


^Continental Aviation & Engineering 
Corp. is phinning to erect two new 
buildings, adding approximately 50.000 
sq. ft. to its existing facilities in Detroit. 
Cost is expected to be some S750.000 
and completion is expected this year. 

► Cyril Bath Co. has opened a ne^'■ 
S2-rnillion plant in Solon, Ohio, ap- 
proximately 20 mi, southeast of Cleve- 
land. The facility comprises 50.000 
sq. ft. 


► Decker Aviation Corp., Philadelphia 
25. has been granted appros'al to per- 
form overhaul, modification and repair 
of flight, nas'igation and engine instni- 
ments of ail models of the F-86 Sabre 
jet lighter. 

► H, N, Bailey & Associates. Los .An- 
geles, lias been formed to represent air- 
craft component makers. The service 
includes representation at Dayton and 
Washington, D. C. 



► Douglas Aircraft Co. has established 
.1 new all-time safety record at its Santa 
Monica Division— more than 4 million 
manhours without a disabling injim-. 

► General Controls Co. is building a 
new plant for its .Appliance Controls 
Div, in Burbank, Calif. The firm has 
concluded a lease arrangement for 5.2 
acres of additional land between the 
new plant and the present facilih'. 

► Lockheed Aircraft Service, Burbank. 
Calif., completed over 30% more work 
in the first half of this year than in 
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''Home Office" comfort in Your Executive Aircraft 


same period in 1952. Work was done 
on 225 civil and military planes and 
2.296.900 work hours were accom- 
plished. Honrs for all oE last year 
totaled 3,470,100. 




Caution: Will Explode 
When Scratched 


reports. 

'ITie safety note urges extreme cau- 
tion in handling all titanium alloys that 
have been exposed to the acid, pending 
further investigation. 


USAF Contracts 


Following is a list of recent USAF 
contracts announced by Air Materiel 
Command: 
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Simple 1-2-3 operation beats jhe 
five o’clock deadline 


A positive Repro-Negative print is 
made from the corrected negative . . . 
on this the draftsman adds the new 
design . . . and a master is ready to 
produce the required number of prints. 
Beady In a fraction of the time required 
previously when the unchanged design 
was retraced in full. 


At the Symtngton-Gould Corporation, Depew, 
N. Y., extensive revisions are made on drawings of 
railway specialty equipment . . . and prints are ready 
for mailing to customers— hours, even days, ahead 
of the old schedule. 

See how it’s done— all so easily— with Kodagraph 
Repro-Negative Paper . . . another versatile photo- 
graphic material in the famous Kodagraph line. 


The draftsmen obliterates the unwanted 
detail on the Kodagraph Repro-Negative 
print by simply applying opaquing ink. 
The way Symington-Gould figures it, 
when large areas must be revised ... or 
many small scattered changes must be 
made, this is easier, faster than altering 
a positive print. 


These Kodagraph Materiols also save Symington-Gould lime and dollars 


V Kodagraph Autopositive Paper is used to reclaim 
old, soiled drawings; to produce intermediates from 
customer-drawings on opaque stock, 

• Kodagraph Contact Cloth is used to reproduce 
corrected negative prints when durable, inklike 
cloth intermediates are desired. 


• Kodagraph Autopositive Cloth is used to reproduce 
new pencil drawings directly, which helps elimi- 
nate costly ink tracing. 

NOTE: Kodagraph Autopositivc Paper and Cloth aio 
Paper, but produce positives direclipfrom the originals. 


OSz)dksg[?0p|jD C!(bC©CTO|]6 

“THE BIG NEW PLUS” In engineering drawing reprodwcllen. 


Get the full story on the 
sensational Kodagraph 
line; leom how you, or your 
local blueprinter, can proc- 
ess these materials at sur- 
prisingly low cost. Write 
today for a free copy of 
“Modern Drawing and 
Document Reproduction." 



MAIL COUPON FOR FREE BOOKLET - 

EASTMAN KODAK COMPANY 

Industrial Photographic Division, Rochester 4, New York 



Street. 




These efficient, compact, rugged 
and economical Electric Self- 
Propelled Engine Generators contribute 
to the efficiency of busy airports. 
iNET has the reputation . . , gained 
through experience ... for the reliability 
of its ground power equipment . . . 
engineered to meet or surpass the highest 
standards of the aircraft industry. 

Units embody the famous Dupy* Load 
Sensitive Governor which saves up to 30% of 
fuel required by fixed-speed equipment. All 
electrical components arc the best obtainable. 
Generator RATtNGs: 22.5 to 60 Kw; 750 to 2000 
:. Trailer types arc also available. 


UND POWER 

AIRCRAFT 



STREET, lOS ANGELES 3, CAUfORNIA 



Fairchild Aircraft Div. has moved its C-119 
cargo transport pcoducUon into newly com- 
pleted facilities in its Hagerstosvn, Md., plant 
as its $9-million plant expansion piograni 
nears completion. Photos show the new Fly- 

view of the new production bay (left center). 
Bay is 765 ft. long and 200 ft. wider roof 
of the new bay is supported by six external 
bowstring trusses with welded joints, malr- 
ing possible a saving of 15% in structural 
steel in the piojeet. Expansion, carried on 
without interruptiog C-119 production 
schedules, gives the Hagecshrwn fadlity a 
total of 1.1 million sq. ft of space. 
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is the vital element 

Adel is backed by many years of research and 
manufacturing experience producing vitaJ 
units in the Geld of Airaaft Hydisuhc and 

Equipment and 


for efficiency in perfotroance, 
provide special adaptab^ty... quick 
ntainability . . , training siinplicity . . . ease 
of assembly . . . and most ipportant, safetv. 

You can (axL Aircraft Equipment 

with utmosti(£i&encc. 
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Making a wing carry a load 




Today, aircraft winga do considerably more than just give planes a 
lift. They're expected to carry their share of fuel, too. 

Responsible to a large extent for this new assignment is a 3M 
sealer that makes the built-in fuel tank idea possible — and practical! 
It’s a product that seals the corners, the seams, the gaps, the 
spaces . . . forming leak-proof tank-s within structural wing members. 
Leading aircraft manufacturers, like Convair, specify 3M’s 
EC-801 for this all-important job. This liquid synthetic compound 
cures chemically to a tough, rubber-like solid upon the addition 
of an accelerator. Heat, pressure, or accessibility to air is 
not necessary to effect a cure, making it a simple matter to fit 
EC-801 into existing production procedures. 

See what adhesives can da for you • • • 

EC-801 is another of many examples which show how 3M 
experience and “know-how” can pay off for you. For other instances 






US know your pressure switch application problems. Our 
engineering counsel is yours on request. 


MANNING, MAXWELL A MOORE, INC. 



AIRCRAFT PRODUCTS DIVISION • STRATFORD, CONN. 

OUR AIBCRAFT PRODUCTS INCLUOEi TUHOiET ENOINE TEMPStATUtE CONTROL AMPUPtERS • ELECTRONIC AMPLIFIERS 

PRESSURE SWITCHES FOR ROCKETS, JET ENGINE AND AIRFRAME APPLICATIONS • PRESSURE GAUGES 

THE RM OCOUPtES • HYD*AUUC.TAME-< SJMBMT imEMM.OMBDt SYSTEMS. 
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Big Camera Speeds Convair Deltas 


Delta-wing engineering and tooling 
jobs go faster with a huge template cam- 
era at Consolidated Vultee Aircraft 
Corp.’s San Diego Division. Right now 
the big camera is being used to speed 
work on supersonic delta-wing intercep- 
tors, Convair says, but it is adaptable to 
other types of aircraft, 

The new unit stretches 29 ft. and 
uses a metal copy board 12x5 ft. It will 
produce enlargements up to four times 
and reductions down to 13. 

► Uses— TTie camera has been put to 
work for making full-size reproductions 
of airframe structure for mockups on 
plywood. It is also slicing time in the 
making of shrink reproductions by pro- 
viding any shrink scale from one layout- 
It will facilitate the building of precision 
models to different scales, without re- 
drawing the master. 

When parts are subcontracted to 
other firms, the new equipment has 


been useful in recording working infor- 
mation. It reduces large charts to de- 
sired scale, will photograph small-scale 
models of machines superimposed on 
plant layout drawings. 

The equipment will handle continu- 
ous tone reproductions and line work. 

The unit also is used for production of 
silk screens, multilith plates, negatives 
for Ozalid and blueprint reproductions, 
and other jobs. 

► Copy Holding— Copyboard and lens 
board are suspended from machined 
rails and a motor moves these heavy 
assemblies for focusing. Vacuum is used 


to hold the copy, and valves 
back of the board allow the copy to be 
secured in any position. Copyboard face 

for three lenses— 



available 


300 COMBINATIONS 

of door 
and frame 
thicknesses 



All Hartwell Flush 
Latches and Hinges 
are the result of over 
a decade of continuous 
specialized design 
and manufacture. 




Write jor neiu 
Flush Latch and 
Hinge Catalog, 


HARTWELL 
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1 Q 1 C Working wiih the U.S. Navy, Sperry 
^ vJ developed first aerial torpedo whose 
course could be pre'Set and held during prolonged 
flight with Sperry instruments. In early C7cperi< 
menls. Lawrence Sperry (above), piloted torpedo 
to landing!!. Later models were radio controlled. 



1 QAfi CORPORSL (in 

•i- circle), developed by 
American military scientists for 
launching from a V-2 rocket, fir.st 
used compact Sperry control mccha- 




FLIGHT... 

another Sperry first... ISIS 


There's little physical resemblance between the first automatic aerial torpedo 
of Worid War I and the guided missiles of today. Yet both were made possible 
by the gyroscopic principles developed by Sperry. 

When the automatic flying torpedo took to the air, it was kept on its pre- 
determined course with a Sperry Automatic Pilot. Today, combined with radio, 
principles of those early flights arc incorporated in the compact, sensitive Sperry 
eonirols that form the brains of supersonic rockets, experimental drone aircraft 
and guided missiles. 

What new developments lie ahead in the field of pilotless flight? No one knows. 
But you can be sure of this — as improvement follows improvement, Sperry engi- 
neers will be applying the "know how" and experience acquired during more 
than 40 years of leadership in aviation. 




1 Q C 1 Sperry E-4 Aulamalic Pilot con- 
verted Lockheed jet fighter to 
automatically controlled drone, permitting 
command from ground or from EDT-33 
Direclor plane. Such rohoit served as targets 
in evaluating missiles and gathered data by 
penetrating atomic blasts. 


1 QCQ Guided missiles, such as Ihc Navy's 
J. Regulus designed by Chance Vought, 

arc directed in flight by Sperry controls combined 
with highly developed radio. From controls and 
guidance syslems to complete “birds," Sperry is 
designing and producing missiles for the national 
defense. 


IQ?? For as long uMhcrc is a 
X 27 . ■ need. Sperry's engineer, 
ing, rcscurch. and manufacluring 
facilities are at Iho eommand of Ihc 
Armed Forces. And through licens- 
ing arrangentcius, Sperry has been 
proud to share its deselopmenls with 
others - to give Ihc Services more 
Sperry-designed equipntent in the 
shortest possible lime. 


spfimy 
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The ''Know-How” to Moss Produce 
Precision Hydrouiic Equipment 


The hand pump shown above is a typicol exomple of Warner’s 
ability to mass produce precision hydraulic equipment. This 
pump is used in connection with a special ordnance application 
requiring high volumetric efficiencies and must be produced to 
very close tolerances. 

Warner is qualified by experience ond facilities for the design 
and production of hydrouiic equipment for a wide range of uses. 

Warner engineers will welcome an opportunity to assist you in 
the development of special hydraulic equipment to meet your 
particular requirements. 

Send for your copy of an illustrated folder describing typical 
examples of Warner Hydraulic Equipment. 


nci* DIVISION Of DETROIT HARVESTER CO. OF N.Y. II 
31535 GROESBECK HIGHWAY • P.O. BOX 3806 • DETROIT 5, MICHIGAN 
DESIGNERS AND MANUFACTURERS OF PUMPS • VAVIES • ACTUATORS 




Fast Writeoffs 

Accelerated tax amortization for man- 
ufacturers expanding their defense facili- 
ties is granted by the government in 
the form of certificates of necessity. 

In the following list of recently certifi- 
cates, company name is given, followed 
by product or service, cost of construc- 
tion deemed necessary for defense ex- 
pansion, and the percentage of the 
expansion cost allowed for fast write- 
off. Fast writeoff permits property to 
be depreciated in five years. 
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INSTRUMENTS HAVE A RECORD OF 
TOP PERFORMANCE IN TOP AIRCRAFT 


Revere control instruments hove shared the responsibility 
and achievements of the aircraft industry since 1939 with 
years of dependable performance under oil types of 
weather conditions. Today Revere is recognized os one of 
the foremost producers of precision instruments. You'll 
find them installed in mony world-famous airplanes. 


Extensive reseorch and development focililies coupled 
with precision production methods contribute immeasur- 
ably lo Revere's reputation for highest quality control 
instruments. Cortoct Revere's field engineering department 
today. Let qualified engineers assist you with your liquid 
or electro-mechanical control problems . . . 




Increased 
thrust-to-weight ratios 
applied to radical 
fighter design 


New aircraft designs and fighter concepts are demanding 
jet engines having greatly increased thrust with less weight 
— typified by the Westinghouse powered Convair XF2Y-1 
"Sea Dart”. This jet seaplane — as all other Westinghouse 
powered aircraft— takes advantage of the lightest weight 
engine in its power class to attain high speed, high alti- 
tude performance. 

Westinghouse first met this challenge over ten years 
ago with the original axial-flow jet engine. Since then, 
continual engine thrust increases, coupled with a weight 
reduction program, have resulted in ever-increasing thrust- 
to-weight ratios. Research has also led to improved dura- 
bility, reliability and performance with such engineering 
developments as . . . first application of titanium and its 
alloys, fabrication of components to replace solid castings 
and development of the step wall liner. 

This pioneering by Westinghouse is paying off in more 
advanced, high-performance aircraft by making it possible 
for engines to meet designers’ demands for maximum 
thrust-to-weight ratios. Thus, Westinghouse Aviation Gas 
Turbine Division contributes to continued pace setting by 
American aircraft. Westinghouse Electric Corporation, 
Lester Branch P. O., Philadelphia 13, Penna. j.s4o» 


The Convair XF2Y-1 “Sea 
Dart", experimental U. S. 
Navy jet seaplane, is one 

of Westinghouse powered, 
high-perfomianee fishiers. 
It is the world’s first delta 

hydro skis. 



you CAN SE SURE.. .IF life 

Westinghouse 



Miniaturized Antenna 
Motor Filter 


Eliminates Interference . . . Fits Existing Mounting Bracket 


tquipi 




SpiUTION— The moior manulaciurec's en- 
gineers comacred Sprague's Radio Noise 
Suppression Laboraiorics in Culver Ciiy lo 
design a noise filter in mcci a light deadline. 
The unii would have lo < 0 reduce the inier- 

fiiei, (2) fit ihe eaisilng mouniing bracket on 


the I 


r. The sc 



U SCKEOULES for such filters de- 
signed by Sprague's California labs are regu- 


votume needs. For help with your radio noise 
filter applications, write, wire, or phone 
Sprague Electric Co., U}25 Washington 
Blvd., Culver City, Calif. (TExas 0-7C9I) or 
North Adams, Mass. (North Adams 423). 


YOU CAN DEPEND ON 

SPRQGUE 



WHAT'S NEW 


New Publication 

Iqipesen Radio Air-Route Guide is a 
nmt-volume flight rcftience designed for 
easy handling in cockpit by private and 
business aircraft pilots. 

Included are enroute charts showing 
altitudes, mileages, radio frequencies, 
reporting points, omni and low-fre- 
quency airways, control areas and danger 
areas; area charts; flight planning chart: 
general radio facilities; meteorological 
data; airway traffic control procedures 
and air trafffc rules. 

Jeppesen and Co., Stapleton Airfield. 
Denver 7. Colo. 

Telling the Market 

Purchasing guide providing names 
and addresses of 2.800 Connecticut 
manufacturers, including aviation firms, 
is being distributed by the State of Con- 
necticut Development Commission, 
Commerce Division, State Office Build- 
ing, Hartford, Conn Aircraft Metals 

Stock List, 1955 edition, covers most- 
used aircraft materials and gives specifi- 
cation, hardness, finish and size. Write 
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from a 

Complete line! 


National Aiccralt Standards Commit- 
tee, Aircraft Industries Assn., 610 Shore- 
ham Building, Washington 5, D. C. 
. . . Booklet intended as a teaching aid 
for youngsters and their parents on how 
a modem air terminal operates has been 
issued by Lockheed Air Terminal, Bur- 
bank, Calif. Write Gordon Stanton, 
public relations director. . . . Brochure 
describing the airfreight terminal facili- 
ties at Logan International Airport, East 
Boston, Mass., is being distributed by 
Massachusetts State .rirport Develop- 
ment Board, Logao International Air- 
port, East Boston 28. 

Beryllium products, including the 
pure metal, oxide and alloys are de- 
scribed in a 20-page product directory 
available from Beryllium Corp., Read- 
ing, Pa. . . . Preliminary formulas and 
applications for liquid polymer-epoxy 
resin combinations for use in potting, 
adhesive and coating fields arc con- 
tained in a portfolio available from 
Thiokol Chemical Corp., Dept. E, 
Trenton 7, N. J. . . - Prices and toler- 
ances of standard thread gages made by 
Detroit Tap & Tool Co. are listed in 20 
page Bulletin SG-53. Write the fimi 
at 8613 East 8 Mile Road, Base Line, 
Mich. 

Engineering Journal is a General 
Motors publication containing informa- 
tion on engineering problems and tech- 
niques in the product and production 
fields. It is being issued by the Educa- 
tional Relations Section of GM’s de- 
partment of public relations. Write 
the company at General Motors Build- 
ing, 3044 West Grand Blvd., Detroit 
2, Mich. . . . Data on more than IIS 
laboratory and production-line measur- 
ing and testing devices are contained in 
64-page Catalog GEC-1016A available 
from General Electric Co., Schenectadv 
5. N. Y. 

New Courses 

Courses for training ground school 
instructors, aircraft dispatchers, air traf- 
fic controllers and commercial pilots are 
being offered during the 1953-1954 
fall term at Department of Vocational 
Education, New York University’s 
School of Education. Registration will 
be held Sept. 14-19. Classes are after 
6:00 p.m. For further information 
write Prof. Roland H. Spaulding. 
Barney Building, 34 Stuyvesant St.. 
New Vork 3. 

Two courses giving management and 


training in aviation have been estab- 
lished by the University of Florida in 
conjunction with Embry-Riddle School 
of Aviation. Write L. D. Carlton. 
Dean of Admissions, Embry-Riddle, 
Aviation Building. 27th Ave., Miami, 
Fla. 
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North American 
Aviation, Inc. 

DEP1. 10, ENGINEERING PERSONNEL OFFICE 
LOS ANGELES INTERNATICNM. AIRPORT 
LOS ANGELES AS, CALIFORNIA 

COLUMRUS 16, OHIO 

NORTH AMERICAN HAS BUIIT MORE AIRPUNES 
THAN ANT OTHER COMPANY IN IRE WORLD 



Self'dfigning up to 10° 
•llh«r tide of center 
Full rodioUthrusI lood 
capacity 

Exeeplional shock load 
capacity 

Poiitive contact seals 
Forged Rod Ends of 
S.A.E. 4620 steel 
Races and rollers of 
S.A.E. 52100 steel 
Exposed surfaces cad- 
mium plated 
Types and sizes for all 
control applieatiens 
Performance proven for 


SHAFER BEARING 
DIVISION 

Chain Belt Cempanjr 

m tBllidBa Aee. • Omen CnwE 9 . 
■vrnieexHne b All frb<b*> O"" 


Aivcraft Bearings 

Up in the skyways where the real test of 
bearing performance is mode, the superior 
quality, design and performance of Shafer 
Aircraft Control Bearings have earned 
universal preference. 

With Shafer dependobility you get ossur- 
once of maximum bearing life, low cost 
maintenance, oil-round bearing economy 
. . . and sofety, For Shofer Aircraft Bearings 
are a development of continuous research- 
engineering thot has paced ovialien's sliff- 
esl bearing specifications fftroughout the 
past third century. Write for descriptive 
iiteroture covering our complete line of both 
aircraft and industrial bearings. 
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IN HAND— Hennetic seal solves one problem in manutactUK oi transistois but . . . 


New and Improved . . . 

Even as Donald Fink was taking 
a critical look at transistor progress, 
General Electric gave evidence that 
transistor nranufaeturcrs are taking 
steps to correct earlier de6ciencics 
of their product. 

GE announced that it is in 

E roduction On a new all-weldcd. 

ermetically scaled junction tran- 
sistor which has "essentially inhnite 
life expectancy,” The new transis- 
tor construction allows power ra- 
tings lip to three times higher than 
those of any previously announced 
units, GE says. (When two of the 
new transistors are operated in a 
Class B push-pull circuit, they re- 
portedly can handle almost one 
watt.) 

GE says its new transistors will 
operate at temperatures up to 
lOOC, but company doesn’t in- 
dicate how much de-rating is re- 
quired at higher temperatures. 

Another noteworthy feature of 
the new transistor is that it is de- 
signed to permit automatic mass 

E roduction and tliat an automatic 
ictocy is now being developed. 
Company spokesman says some 
basic transistor production ma- 
chines are already in use and that 
total mechanization will he an 
evolutionary process. 

Sample quantities of the new 
transistor ate slated to be available 
this month, GE's plant at Clyde, 
N. Y. is being tooled to produce 
several million units yearly, com- 
pany says. 


Are Better Transistors At Hand? 

Lab developments indicate they are, as experiments point 
to future high-power, high-temperatnre units. 


Although the tiny transistor has 
proven a disappointment in its first five 
years to those who expected it quickly 
to become a full-scale competitor to the 
vacuum tube, developments nosv in the 
laboratory stage appear to justify great 
new expectations for the transistor in 
the next five years. 

This is the opinion expressed by 
Donald C. Fink in a talk given before 
the recent Western Electronic Con- 
vention in San Francisco. Fink is 
director of research (radio, television & 


appliances) for the Philco Cotp., and 
was formerly the editor of Electronics 
magazine. 

"From the application point of view, 
the transistor is indeed surrounded by 
disappointments,” Fink says. Of the 
many commercial transistor applications 
foreseen in 1948, only two nave come 
to pass, he noted. One is the use of 
transistors in telephone exchanges; the 
other in hearing aids. 

“The armed services, in their eager- 
ness to support the new (transistor) 


art, have purchased large quantities of 
early-model transistors. No one of 
them has an operational military use. 
So there they sit, on the military shelf, 
quietly going bad,” Fink says, 

► Great Expectations— When the tran- 
sistor was first announced by Bell Tele- 
phone Labs in July 1948, its mam 
potential advantages fired the imagina- 
tion- Some of these features: 

• Long life, compared to election tubes- 

• One voltage source, instead of two 
or more required for tubes. 

• No warm-up time requited. 

• Small size. 

Another advantage, attractive to the 
.aviation industry, is the transistor's 
vcw low power consumption. This not 
onfy reduces the amount of electrical 
power which an aiqjiaiic must generate. 


AVIATION 


(, September U, 1955 


a molded boron-carbon resistor 





The inherent superiority of a boron-carbon 
resistor is now available with added 
advantages of a fully insulated unit. The 

IRC Typ« MBC ' ■> watt, 1% resistor 
offers significantly better characteristics 
plus protection against damage during 
assembly. Send coupon for detailed information. 





Eliminates Danger 
Of Mechanical Damage 


T 

n a ra - = 

Improves Electrical 

Characteristics ;; 

Costs No Mora 
Than IRC Unmolded Type 
With Protective Sleeve 



Type 
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in safety wiring of engines, instruments/ 

(onfrols with ROBINSON WIRE TWISTERS 


Since 19S1. Allison has purchased 
1078 Twisters and saved thousands 
ot dollars in assembly costs ... on 
air iorce maintenance base reports 
savings ol SI40 per engine. Hun- 
dreds oi other large and small 
plants or shops have made com- 
parable savings on wire twisting 
work. The split-second whirling ac- 
tion. and elimination of waste time 
in changing tools, allows average 
workers to wire three engines in 
the time required lor one by any 
other method. 


3 Tools-in-1 

Pliers . . . Cutlers . . . Twisters. 
Easy and noturol to use. Precision 
quality tool with permonent bronze 
tearing and oil tempered head. 
Produces perfect, uniform twist 
every time. Two sizes: 12" and 9" 
length. S19.S0 each — S1B.50 eoch 
in dozens. FOB, Sacramento. Ua- 
condilionoi money back guorantee. 
You lose big money every day 


but slao reduces tlie large amoimt of 
heat which is generated by avionic 
equipmen t. 

► A Bad Guess— I'’ink «as one of tlic 
many observers wlio in 1948 predicted 
tliat fite transistor would prove to have 
unlimited life and tints could "be 
soldered into the circuit like it resistor." 
Even the conservative Bell Telephone 
Labs went on record to predict a proba- 
ble transistor life of 70,000 hours 
(which would mean eight rears of con- 
tinuous operation). 

These predictions seemed logical .it 
the time. Ilie ptincipai mcchaiiisiii.s 
which limit the life o{ vacuum tubes, 
notably loss of vacuum and loss of 
electron emission, didn’t exist in the 
transistor, Fink said. 

‘■Sufficient lime has now passed to 
show that long life is not a natur.il 
attribute of transistors as we now know 
how to build them," Fink reports. 
"Moisture is a virulent poison to the 
transistor . . . Most authorities (now) 
rocommend hermetic selling,’’ Fink 
notes, adding, "If this practice provc.v 
in fact to be essential, the transistor will 
have journeyed a long way back to the 
construction (requirements) of the 
vacuum tube.” 

► Other Hazards— Keeping moisture out 
of transistors is not enough to assure 
long life, however. Mechanical bre;ik- 
age of the wires away from the germa- 
nium often occurs for no clearly assign- 
able cause, even in units quietly resting 
in cotton wool, Fink reports, llicn, 
the physical and chemical instability in 
the crystal structure of germanium, 
causes changes in transistor character- 
istics. 

The result is that "no one toin 
knows for sure how to make a transistor 
liaving a guaranteed shelf-life of 10,000 
hours, let alone an operating life of 
70,000 hours,” Fink says. 

► Optimism and Caution— Despite tins. 
Fink says that today there is mote- 
justification for expecting long, possibh 
unlimited transistor life. 

“We know much more about the 
eauscs of early failures in transistors 
that we did two years ago,” he says, 
and predicts that "in anofter five years 
we should have this problem behind 

However, life histories must be ac- 
cumulated on tens of thousands of 
transistors, each continuously subjected 
to the environment in which it will be 
used before we can definitely establish 
that transistors do have long life, Fink 

► Inferior Performance— From a per- 
formance standpoint, the only present 
claim to superiority that transistors can 
make over electron tubes is their effi- 
ciency in amplifying weak signals. For 
example, a nearing aid using vacuunt 
lubes requites five times more power 
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PROPULSION 
rOR A MISSILE 



The an of propelling a missile has progressed a long 
since the era of the rock-throwing Roman catapult, But 

the design of a modem missile, like that of the old 
stone catapult, isbe.H done by those with missile experience. 


Engineers at Fairchild’s Guided Missiles Division 

are among the most experienced in their field. 
Beginning with one of the Armed Services' very 
rst missiles projects, Guided Missiles Division 

engineers have ployed an imporlarl role in the 
design and development of complete modem 
missile weapons systems. Fairchild missile 
projects have included both rocket and 

turbo-jet jvowered missiles. 

Fairchild's broad experience encompasses all 
bases of missiles weapons systems, including 

propulsion, airframe, guidance and such intricate 
associated equipment as ground and 
shipboard radar, 
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AEROPRODUCni ACIUATORS 
CONTROL"FLYABLE TAIL" 



i(xUu^ 


Typical Aeroproducis Actuate 


y^eroproducts 


Seif-tocking features aid 
Republic's new FS4F 


The broad adaptability of Aeroproducts actuators 
has helped to solve problems eocouatered io the 
design of the “flyable tail" of the oew Republic 
F84F jet fighter. The application of these actuators 
permits instantaneous adjustment of a variable sur- 
face to any position within its design range. The 
self-locking feature of Aeroproducts actuators se- 
cures the adjustment until it is changed by the pilot. 
Any combination of systems — hydraulic, pneumatic, 
electric or manual — can serve as the primacy power 
source for Aeroproducts actuators. They can be 
synchronized readily in tandem or in series to 
provide coordinated control of related movements. 
Announced uses of Aeroproducts actuators include 
those for the control of the "flyable tail" of the 
Republic F84F, the horizontal stabilizer on 
another high-speed jet fighter and the afterburner 
nozzle in a jet engine. Additional applications in- 
clude control of wing flaps, dive brakes, bomb bay 
or cargo doors, gun turrets, variable wing sweep 
and incidence, wing fold and canopy slides. 


ALLISON DIVISION • GENERAL MOTORS CORPORATION 
DAYTON, OHIO 


than one using allov junction transistors, 
Fink said, 

In other respects, commercially avail- 
able transistors run a very poor second 
to tubes, Fink said, citing these ex- 

• Noise, At audio frequencies the best 
commercial transistor has a noise flguic 
of 22 db,, almost 20 times noisier than 
any "respectable” vacuum tube oper- 
ating in similar conditions. 

• Operating frequency. The best com- 
mercial transistor amplifies as a band- 
pass radio-frequency amplifier to about 
2 me,; the 6BQ7 tube will operate to 
300 me, 

• Bandwidth. Commercial junction tran- 
sistors have a maximum bandpass width 
of less than 0.3 me.; point contact 
transistors have a useful bandwidth of 
about 2 me. The 6CB6 tube covers a 
range 10 times as w ide as the junction 
transistor and nearly three times that 
of the point-contact unit. 

• Power rating. The best commercial 
transistor has an allowable power dissi- 
pation of 0.2 watt; the 6CD6 tube will 
handle 75 times more power- 

• Operating temperature. Performance 
of most commercial transistors falls 
off beyond temperatures of 50C (122F1 
and exposure to temperatures above 
200F can permanently damage tran- 
sistors. Tubes have no such tempera- 
ture limitations, Fink says. 

► Improvement on the Way— If Fink 
takes a pessimistic view of past progress, 
he is much more optimistic about the 
future, based on experimental tran- 
sistors now in existence. 

One experimental unit he says, has 
an output power of 2 watts at 30 me. 
Another lower-power transistor has 
oscillated at frequencies as high as 425 
me., Fink reports. Philco's research 
labs have an experimental transistor 
“which combines, in a single unit, many 
times higher frequency of operation and 
wider gain-bandwidfli product than ate 
available in all the commercial junction 
transistors taken as a group,” according 
to Fink. 

Scientists are fast learning more about 
the principles underlying improvements 
in transistor performance, Fink notes. 
I'or example, high-frequency perform- 
ance in the junction transistor is now 
known to depend on rigid control of 
the small dimensions; the junctions be- 
tween the three elements of transistor 
must be extremely flat and the middle 
element must be very thin, Fink says. 

Transistor noise reduction depends 
upon getting high-purity germanium 
initially and then carefully controlling 
the amount of impurity added. In- 
creased transistor power ratings requite 
equal distribution of heat over larger 
areas of the junction to prevent hot- 
spots, as well as construction techniques 
which will rapidly conduct heat away 




HERE’S WHY- 

VLIER Torque Thumb Screws are 
simple holding tools that ^ve coatioUed 
support for even fragile work pieces 
against machine tool picssuies, An auto- 
matic ball check in tlie head prevents 
further Bghieningonceapre-determlaed 
holding pressure is reached. Thus, no 
distortion— no rejects. These tools are 
operated by finger pressure only, and 
wo^h without fail in noisy, greasy or 
dark places because they are automatic. 
Accuracy and uniformity are guaranteed 
and flierc is nothing to wear or break. It 
will pay you to apply VLIER Torque 
Thumb Screws to your production 
problem. 
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CONTDOl REUrS 


the Hartman Electrical Mfg. co. 
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*DC/^COKT«Ol HEADQUARTERS* 


E 


MANSFIELD, OHIO 


LAdvonleement) 


from the junctions (Aviation W'eek 
May 4, 1953. p. 42), 

► Higher Power and 4'cmpcraturc— 
"Really high-power, iiigh-teinpeiaturc 
operation still awaits the development 
of a non-gemianium transistor, probably 
one made of silicon." Kink says- Silicon 
has been considered a likely transistor 
material for some time, but it is e.v- 
tremely difficult to obtain in the pure 
monocrystalline fomi needed for tran- 

However, Fink expects this problem 
to be solved soon, resulting in a new 
family of transistors which would com- 
bine effectively nmcli higher power 
capabilities and no important tempera- 
ture limitations, 

► Production Line Needed— To obtain 
high-frequency perfonnance in some of 
the new experimental transistors re- 
quires building dozens or hundreds to 
get one unit with the desired charac- 
teristics, Fink reports. Other new ex- 
perimental transistors will require 
extremely precise hand fabrication tech- 

\Vhat is needed is a new family of 
transistors which not only have the de- 
sired improvements in performance but 
which can also he manufactured reliably 
on automatic machinery. Some of the 
new experimental transistors show 
promise in this respect; they arc the 
ones to watch, Fink says. 

For this reason, he concludes that the 
future of the transistor depends not 
only on the solid-state physicist and 
chemist, but on the development engi- 
neer who can apply their basic knowl- 
edge to a transistor design which can 
be mass-produced by automatic ma- 
chines. 

—Philip Klass 

Avionics Research 
Group Reorganized 

The Stanford Research Institute, 
Stanford, Calif., has expanded and re- 
grouped its avionic activities into a 
newly formed section called the Radio 
Systems Laboratory, headed by Dr. 
John V. N. Granger, assistant chairman 
of SRT’s engineering division. 

The new lab replaces the Aircraft 
Radiation Systems lab. It consists of 
five technical groups: 

• CommunicatioDS, (fomierly a separate 
section which was called Singlwide- 
band Communications, under John F. 

• Antenna Research, under Dr, John 
T. Bolljahn, who is also assistant head 
of the ^dio Systems iab. 

• Antenna Development, under Allen 
Ellis. 

• Airborne Applications, under Dr. 
Donald R. Scheuch. 

• Microwave, under Dr. Seymour Cohn. 

The new lab will continue develop- 




%lveTalk 

for WM. R. WHITTAKER CO., Ltd. 

by Morvin Miles, 

Senior Member, Aviolion Wrilers Assn. 



Because Whillaker U prouti of its repiilation, and because 
that rcputalioii stems primarily from the efficipiiry of its valves, 
the company is extending its service visits far afield . ■ ■ lo Europe 
and .Alaska. 

Vice-President Glenn ft'liitaker, who recently returned from 
a seven-week survey of NATO countries, explained it this ways 
**Our roor-diniiiion willi rufitomi-M "Not too many probiems righl now. 


well c.«lublishrrl. With off-shore pro- 
curement expanding and with Ameri- 
can aircraft operating from distant 
bases in greater numbers, we feel that 
periodic visits by our people may solve 
many a problem before it arises. 

"If these visits bring about a bellcr 
understanding of our products by main- 
tenance and overhaul people abroad 
they'll save our distant valve users time 
and money and perhaps even prevent a 
situation from reaching the panic but- 
ton stage, 

"In addition, such visits will help our that scheduled 
own understanding of the troubles in * 
these far-ffung operational areas and 
enable us to form more workable plans 
and policies here at home. 

"Tile idea of service calls by 
equipment matiufaclurcrs will be 

she values arc rculized." Glenn said, 
will be as eoinplete Hs^ our relation- 
country.*' 

In general. Glenn found that wing 
operations felt that maintenance and 
overhaul could be handled much faster 
if conducted at their level, rather than 
through the long supply lines to Bur- 
tonwood in England or Chateauroux 
in France. He found, too. that NATO 
nations generally shy away from (he 
efficiency of international cooperation 
: and overhaul and 


arrive. Summer ffying conditions in the 
north are ideal, with perhaps 20 hours 
of daylight. The real test is in winter." 

military maintenance, both men 

personnel. New men must be con- 
stantly trained in liundltng myriad 
pieces of equipment such as aircraft 
valves. Due to the nature of the mili- 
tary service, the turnover in manpower 
cannot be avoided- So Whittaker feels 
ns at these far 
bases will help both the service and 

If, for instance, a mechanic in Alaska 
is not familiar with a certain valve type, 
he may determine erroneously that a 
malfunction is the result of a manu- 
facturing defect and turn in an unsatis- 
factory report- A "UR." in this case, 
would mean that Ihc valve would have 
to be shipped back to Ihc States — to 
Ihc AF Oklahoma City depot- for 
analysis and rework. 

On (he other hand, if the same me- 
chanic had a chance to talk with a 
Whittaker engineer now and then, he 
would be more familiar with the unit 
and know that a minor adjustment, 
perhaps, was all that was needed. 

rework in most cases.'* Sarchin said. 
‘With a little special know-how and 


fer to do the complete work themselves equipmsn'. many a valve 


t cost and slower pace. 

And lie learned tlinl visits by tA'liit- 
taker ex|»rls could not only help 

they gel out of liimd, but also assist 
in surveys of valve spare- needed at 

tliere w'erc loo niany <»n liand, and 
in Olliers not enough. 

While Glenn was in Europe. Norm 
Sarchin, held engineer assigned to 
Boeing in Seattle, visited Air Force 
bases in Alaska, His findings, in many 
cases, paralleled those Glenn brought 
back from the NATO countries: 


could be readjusted to efftciency with- 
out going all Ihe way back through the 
long line of supply." 

These first exploratory surveys have 
given the Whittaker company a pic- 
ture of the foreign and distant-base 

what it will be in the future. 

The Southern GaUfornia valve 

pliers to realise (he polenliai values 
of service far afirld — nol only lo the 
mililury but to commercial cus- 
tomers as well — is readying itself lo 
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Flight Data Recorder 
Uses No Electronics 


A flight recorder which will make a 



rpS,”""” “ 

The drive mechanism and the alti- 
± i deg. for heading. The acceleraHon 


tions to the ai^lane’s static-pitot lines 





It’s the Test by Fire 
for High Alloy Steel 


A jet engine on a test stand represents the kind of metal-killing service 
that no steel could stand until A-L pioneered in suitable high-temperature 
alloys. Then, and sniy ibiii, came aircraft superchargers, jet and rocket 
engines, gas turbines, etc. • You may have a problem of corrosion or 
heat resistance— of strength with light weight— or of special electrical 

people to see, Allegheny Ludlum Steel Corporation, Qliter Building, 
Pittsburgh 22, Pa. 


PIONEERING on ttie Horizons of Steel 

Allegheny Ludlum 



os 







WRITE FOR YOUR COPY TODAYI 

You’ll want this latest 104-page edition of the most com- 
plete, most informative tool catalog published 1 This 
catalog lists all sizes and types of wrenches from largest 
needed on heavy machines to small ones for use on deli- 
cate instruments. Special tool equipment for fast repair 
of diesel and other engines. Includes new tools engineered 
by Snap-on to help handle difficult jobs with greater 
speed and safety. Write 
for your copy today. 


SNAP-ON TOOLS 
CORPORATION 



Small Components 


sifined to liclp engineers 
size and weight of avionics 


)nents de- 
reduce the 
equipment 


• High-voltage relay of the high-vacuum 
tvpe designed for switching radar pulse- 
forming nchvotks in partial oil immer- 
sion applications is available with 500- 
amp. peak pulse current rating and a 
pulse duration of J microseconds. 



smaller than their predecessors^ without 



City, N. Y. 


has a stall torque of 0.3 in oz. and 



Lockheed Neptune Gets New 

Temperature 
Warning System 



Maximum f/ecfron/cPeff^manc^ 
in any WEATHER 


TEMPROOF MOUNTINGS 

ON 6I8S-I 

TRANSCeiVER 


y Sensitive electronic equipment for airline trans- 
mitting and receiving must give continuously accurate 
results. For instance, note this “inside" view of the Col- 
lins Transceiver, mounted on Lord Temptoof Mount- 
ings which isolate it from vibration and shock. Lord 
Tcmproof Mountings function efficiently throughout 
operational raises of temperature from — 80® to 
-f-250®F. The Collins Transceiver with automatically 
tuned elements for maximum flexibility and high power 
output delivers maximum performance in any weather, 
completely protected from vibration, shock and exces- 
sive equipment motion at resonant frequencies by Lord 
Temproof Mountings. 

May we give you further details on this Lord appli- 
cation or help you solve your specific mounting require- 


SUStAMX. eXllFOSNIA DALLAS, TEXAS rHLADSLTHIA T, rENNSnVANU PAYTON a. OHIO 
233 South Third Struut 413 FideUtY Unioo 725 WLdsnor Building 410 West First Street 

OETaOir 2, MICHtOAN NEW YOtX It, NEW YORK CHICAOO II. ILLINOIS OEVEIAND IS. OHIO 
311 Curlii Building 330 Madison Avenue S20 M. Michigan Ave. Boom 811 KmuiaBuUding 



rate generator lias output of 0.J4 
v./l,000 rpm., according to maker. 
Address; Transicoil Corp., 107 Grand 
St, New York 13, N. Y. 

I nymnsTT 1 

7^ FILTER CENTER ^ 

I lOOOOOi 

► CAA Issues TSOs on HF-The Civil 
Aeronautics Adroinistmtion has issued 
Technical Standard Order (TSO) num- 
bers C-31 and C-32 effective July 15. 
covering minimum performance stand- 
ards for high-frequency radio transmit- 
ters and receivers. Performance re- 
quirements are those established by 
Radio Technical Commission for Aero- 
nautics papers 14-53/DO-48 and 13- 
S3/DO-49 dated Jan. 26, 1953. 

► M-H Geb Record Order— Minne- 
apolis-Honeywell has received a $17- 
million order from the Ait Force for 
its new E-11 autopilot for use on the 
Northrop F-89D (Scorpion). M-H says 
the E-ll can be tied in with a radar 
fire-control system to direct an inter- 
ceptor into firing position automatically. 
Total E-ll orders now are nearly S20- 
million, the company says. 

► British Fighters Get Radar— British 
jet day fighters ate being equipped with 
a range-radar, similar to that developed 
by General Electric for use with com- 
puting gunsights in U.S. fighters. The 
Britisli radar was developed by E. K. 
Cole of England and reportedly oc- 
cupies about one cubic foot of space. 

► Low-Cost Waveguides— Sightmaster 
Corp., Santee, Calif., says it has de- 
veloped a molding process for fabri- 
cating waveguides that will reduce tool- 
ing to one-tenth their previous cost. 
Company says that simple foundry 
facilities and low-cost metal patterns 
replace expensive dies now required. 


LORD MANUFACTURING COMPANY » ERIE, PA. 



//eac/^uat^ers 

Vibration Control 


► R&D Fund Cuts-Navy BuAer con- 
tract for the development of an ad- 
L'anced autopilot which was slated to go 
to Minncapolis-Honcywell (Aviatioh 
W'f.ek May 11, p, 74.), had to be aban- 
doned after Defense Department or- 
dered a 25% reduction in spending of 
last year's R&D funds. 


AVIATION WEEK. 


cnitHir U, !953 


★ PRODUCING FOR DEFENSE ★ 



Comprehensive field training set-up for military and civilian personnel. 

* 

A sub-contracting network of dependable and efficient manufacturers. 





U-S-S SHELBY SEAMLESS MECHANICAL TUBING 


UNITED 


FINANCIAL 


Airliner Leases Prove Expensive 

And despite several recent contracts, a widespread 
trend among carriers is considered unlikely. 


Aireroft equipment leases appear to 
have little chance of developing into a 
widespread trend among airlines, despite 
contracts negotiated in recent months. 

Tile Flying Tiger Line recently leased 
four DC-6-typc aircraft to Northwest 
Orient Airlines. It is known tliat tlie 
cargo carrier is interested in attempting 
.idditional similar leases to other airlines- 
Howeser. it is doubtful that the eco- 
nomics and conditions of the operation 
will encourage this activity. 

► FTL Ingenuity— This leasing approacli 
has a collateral significance in that it 
represents a marked departure from the 
basic cargo operations conducted by the 
Flying Tigers. It also is typical of the 
ingeiiuiti which has characterized tiie 
Tiger management from its inception. 

Lease arrangement with Northwest 
provides for the rental of four DC-6As 
(to be converted to DC-6Bs) for a total 
of $8,800,000 for seven years. On a per 
plane basis, this amounts to a monthly 
rental of $26,071 during tiic first seven 
years. NWA has an option to renew the 
lease an additional three years at a 
monthlv rental per plane of $10,000. 

► Norfliwest Benefits— major attrac- 
tion of this arrangement to S'ortliwest 
is tliat it will get delivery of tliree air- 
planes tliis fall and a fourth early nest 
year. Further, it relicses the carrier of 
the task of raising additional capital at 
this time. 

The fact remain.s, however, that ac- 
quiring airplanes in this manner is 
costlv and not as desirable as an out- 
right purciiasc. And tiic economics at 
plav discourage widespread leasing ar- 
rangements of a similar nature in tiic 
industry at the present time. 

A simple illustration: Assuming a unit 
cost of Sl-1 million jJcr DC-6B type 
(iiighcr than the price paid by Flsiug 
Tigers), four aircraft will entail a total 
capital expenditure of some 5d.4 mil- 
lion. Assuming furtlier that the cost 
of capital would average S%. interest 
expense would aggregate S220.000 per 
vear or SI.540,000 for the scs'cn-year 
period. 

► Increasing Equity— Accordiiiglv. at the 
extreme, the total cost and capital 
chafes for this equipment would 
amount to sliglitly less tlian $6 million. 
Equally important, tiic purchasing car- 
rier would be l>uilding up an increa.sing 
equity in this equipment through its de- 
preciation charges instead of losing tiic 


lease charges. 

Actually, however, the total interest 
cost would be materially less as the debt 
ssould be reduced through repayments 
from cash throwoffs created by deprecia- 
tion charges. Equity money could pro- 


vide material funds to dispose of all 
debt at the outset. 

With interest cliarges representing 
an allowable cost, there would be a re- 
duction in the tax burden- tlius creating 
additional savings. 

This all would serve to bring the 
total acquisition cost materially below 
the indicated $6-niiilion estimate. 

► High-Priced Lcase-Anotiier aircraft 
leasing arrangement was estabiislied 
earlier this year by Seaboard & Western 
Airlines through Aviation Equipment 
Corp., a compam' created especially for 
tliis purpose. This was a far more in- 
volved deal and was surroimdcd with 
various other elements. 

There is no doubt, howei er, tliat Sea- 


the 


eiejMe 



SSURE CONTROLS 


Swifehes • Regulators • Warning Controls 
' ReFuel/ng Systems • Pressure Valves 

Corn Aircraft Controls Company 
are specialists in designing and 
mass producing accurate, sensi- 
tive, pressure-actuated devices 
that are compact, light in weight 
and simple in operation. Our 
reputation is based on the de- 
pendability of our products in 
service — plus our engineering 
ibility to meet every specifica- 
'n performance, delivery and 
price. The Republic F-84 is 
but one of the numerous 
modern planes equipped 
with Corn Aircraft Con- 
trol devices, 

We can save you engineering and 
production time by applying our 
specialized knowledge, test equip- 
ment, model and manufacturing 
facilities to the development of 
pressure-fluid controlsof any type. 

's Fluid Pressure Controls 
orn Aircraft Controls 
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a Piffere»ce. 


Each fastener is important 
in its particuiar Job. There 
is also a "WHALE" of a dif- 
ference in the finished pro- 
duct as well, depending on 
Manufacturing Know How, 
Equipment, etc. 

The rivet shown is used on Jet 
after-burners where they must 
withstand eitremely high tem- 
peratures. We manufacture 
them in a variety of sizes from 
AN I23ISI through 132262 of 
number 347 stainless steel. 


This Lockheed special No. 725400 
is a special High heat treat cold 
headed bolt with P.S.I. of 160,000 
to 200,000, with a diameter of 
I at the shoulder and I ^g" dia. 
at the threaded section. The head 
is 12 point. The radius under the 
head and the threads are rolled 
after Heat Treat to control grain 
flow for strength. This bolt has a 
very high fatigue percentage. 
Ground before Heat Treat because 
of no decarburiiation, thereby el- 

We monufacture large belts 
from NAS 464 thru sixteen 
Dio. AN 9 thru 1 6 ... AN 
1 79 thru 1 86 etc. 


BRILES 


COLD HEADED RIVETS 
AND BOLTS 

3 32 to IV 2 Dia. 
EL SEGUNDO, 


MANUFACTURING COMPANY CALIFORNIA 
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board & Western agreed to a relatively 
high price to obtain equipment under a 
lease anangement. 

in this instance, S&W entered into 
a 10-year lease with Aviation Equipment 
for three Super Constellations and spare 
parts. The capital cost of each airplane 
and attendant spares is indicated at 
approximately $2 million. 

Tlie monthly rental is to be $33,500 
per airplaire and $18,000 for the neces- 
sary spares during the first year. The 
second year, the monthly rental drops 
to 532,000 per plane and to $30,500 
the third year. The fourth and fifth 
years specify monthly payments of 
$29,000. 

Seaboard has deposited $1 million 
with the leasing company as security 
for performance. Of this amount, 
$640,000 is to be returned during the 
fifth year and the remaining $360,000 
in the last year. 

► $4-Million Rental-During this initial 
five-year period. Seaboard will have paid 
a total of about $4 million in lease 
rentals for the three airplanes and spares. 
.^t the end of that period, the company 
has an option to purchase these pfancs 
at a stated formula that may give Avia- 
tion Equipment a material profit. 

If tlicse planes are not purchased 
Seaboard, it may lease them for an ad- 
ditional Gve-vear period at a monthly 
lental of $8,400 per airplane and $4,800 
for the spares. 

If Seaboard & Western were able to 
finance this equipment purchase directly 
at the outset, the overall costs would 
work out substantially lower. 

► Ambitious Program-Leasing pro- 
posals for aircraft have been approached 
and even advanced by other groups in 
past years. 

But none of the plans received favor- 
able rcsponsc- 

One of tlie most ambitious programs 
in this direction was developed by Con- 
vair in 1948 to rent the 240 transport 
to airlines, granting them a purchase 
option. 

This scheme contemplated establish- 
ing the Convair Equipment Corp- as 
the leasing company, financing it largely 
bv government funds. 

' Airlines were far from receptive, how- 
ever. and government officials frowned 
on the idea. 

► Better Buy-In recent years, a promi- 
nent commCTcial paper firm explored 
the possibilities of entering the aircraft 
leasing field in a substantial manner. 
But Iwse charges necessary to support 
the operation were too high. 

In substance, any lease is as good as 
tlie credit of the lessor. This being the 
case and if there are no other extenuab 
ing circumstances, an airline generally 
can do much better bv financing its 
own equipment directly rather than 
through a lease.-Sclig Altschul 
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a HARTZELL constant-speed propeRer 
was Cessna’s choice for their 180 


The phenomenal climb and cruise perform- 
ance obtained from such airplanes as the 
Cessna Model 180 results from excellent air- 
frame engineering and provision for maxi- 
mum Ihrusl. Not only is all the engine power 
made available by virtue of the Harczell con- 
stant-speed propeller, bur it is converted into 
the highest thrust power possible by efficient 
Hactzell metal blades. 

Simplicity, low cost, minimum maintenance 
and low weight ace other virtues of the new 
Hattzcll Model HC-82-X constant-speed pro- 
pellers. Full-feathering constant-speed pro- 
pellers for light twin-engine aircraft are also 
available. Write for details. 


HARTZELL 

PROPELLER COMPANY 
DEPT. A. PIQUA, OHIO 






KitCombines Rudder and Aileron Controls 


• New system increases 
safety in liglitplanes. 

• Lateral axis switches to 
rudder at low sjieeds. 

By George L. Christian 

The Civil Aeronautics Administra- 
tion lias approved the Ross Simplified 
Fliglit Control System for kit conver- 
sion of Piper PA-11 and J3C aircraft. 

The inventor of the system. Dr. 
Frederick W. Ross, professor of aero- 
nautical engineering at the University 
of Detroit, says it is now flying in five 
Pipers and will be installed on an 
oqierimcntal basis in the forthcoiiiing 
Meyers Model 200, a four-seater execu- 
tive plane. It is also applicable to 
larger craft, Ross says. 

► Many Advantages— The system unites 
botli rudder and aileron controls in 
the stick (or column and wheel) but 
still permits full slip control by using 
the rudder pedals (Aviation Week 
Apr. 16, 1951, p. 26). 

Ross says this combined control im- 
proves aircraft performance; permits 
greater precision in flying; increases 
safety; reduces pilot fatigue, especially 
under IFR conditions; increases lateral 
stability, and reduces training time for 
student pilots. 

The system also lends itself to 
autopilot development because the air- 
craft may be maneuvered with a two- 
axis instead of a thrcc-axis control. 

► Aileron and Rudder— Basis of Ross 
control is the relationship of aileron 
deflection to rudder deflection, coordi- 
nated with elevator position. A simple 
mechanical linkage-Ross calls it a 
mechanical computer— achics’cs these 
relationships between aileron, rudder 
and elevator. 

At higher-than-cruise speeds, where 
elevator is somewhat forward, as in a 
dive, lateral eontrol is more in tlie 
ailerons and less in the rudder. 

At cruise speeds, where elevators ate 
pretty well streamlined, relationship be- 
tween aileron and rudder is .such tliat 
plane performs a perfectly coordinated 
turn wlicn stick is moved left or right. 

As elevators are raised and aircraft 
speed reduced, Ross’ control systenr 
takes proportionately increasing lateral 
control out of the ailerons and puts 
it into the rudder. 

When stick is in the full back posi- 
tion and aircraft approaches a stall, all 
lateral control has been transferred 
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FIELD INSTALLM'ION of Siuiplificd Flight Control System is shown in rear seat of Cub. 


from aileron to rudder, automatically. 
Ailerons remain streamlined although 
stick is deflected fully to either side 
and rudder is where lateral control 
should be at low airspeeds when use 
of ailerons might induce wingtip stalls. 
► Side Slips— Since all lateral and di- 
rectional control is concentrated in the 
stick (or column and wheel) allowing 
all air work to be performed by a single 
control, the rudder pedals can be put 
to some use other tlian providing di- 
rectional control, the system’s inventor 
points out. 

In fact, they are used "to coordinate 
the rudder and ailerons, only in re- 
verse." This was plainly shown in a 


demonstration flight in Dr. Ross' Piper. 
If stick were held in neutral and pres- 
sure applied to either rudder pedal, 
rudder and ailerons were crossed in 
proportion to the amount of pressure 
applied. At full rudder pedal deflection, 
plane lost altitude rapidly. 

TTiis cross control puts safety into 
coordinated control flying since plane 
may be slipped into a field when the 
approach is made too Iiigh. And cross- 
wind takeoffs and landings are simple 
with the control. 

'I'hc stick still provides roll control 
while controls are crossed with the 
rudder pedals, and the system auto- 
matically drops windward wing in a 
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Four design ideas you can use right now... 



nOM DESIGN TO flNISHSD MOOUCT5, Titefiex is especially well qualified to help you with all 
problems of special metal hose, wiring and connections. Take advantage of the long experience 
of Titeflex engineers in developing high temperature fuel lines, in designing and fabricating 
harness and wiring systems. Write us now about your application; our nearest representative 
will be glad to call and help you. Or send for our new iS-page Metal Boat Catalog No. 800. 
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NEW 


PILOT 

PROTECTION 



WITH THE 


STURGESS 


MULTI-DIRECTIONAL 


Harness Reel 



HEBE IS THE NEW STUBQESS HARNESS 
REEL THAT PERMITS NORMAL PILOT 
MOVEMENT AND INSTANTLY SECURES 
HIM AOAINST INJURY IN EMER6ENCT 
MULTI-OIRECTIONAL In its protective 

Slight Shock load protecting the 
pilot against Injury on Instrument 

AUTOMATIC-Locks automatically 
and is equipped with manual con- 
trol lever for pilot's use. Entirely 
mechanical in operation, requiring 

tHelty or hydraulics. 

U6HT WEIOHT-Entire unit, includ- 
ing manual control, weighs only 2 
pounds - substantially less than 
MIL-R-8236 specifications. 
TESIED-The Stuigess Harness Reel 
has successfully passed the most 
rigid qualification tests, and is in 


IN PRODUCTION, ..WHIe Today 





crosswind landing, “talcing the wind 
out of the wing.” 

In Ross’ Piper, there is an alternate 
stick to the left of the rear seat, which 
actuates the same controls as the rud- 
der pedals. Ross feels he will ptobahly 
stanurdizc on rudder pedals since al- 
most all existing aircraft have them 
as standard equipment. 

► Improved Performance— The Ross 
system automatically compensates for 
adverse yaw conditions by feeding in 
conect amount of rudder displacement 
for a given aileron displacement. 

One result is that aircraft designers 
may design smaller span ailerons for 
a plane of a given wing spread, Ross 
says, llius a greater amount of trail- 
ing edge area may be given to wing 
flaps, which in turn gives belter take- 
off and landing performance. 

Another way of looking at it is that 
designers may use wings of shorter 
span because ailerons may be smaller 
(keeping Bap size constant). The re- 
duced frontal area would pay off in a 
5-10 mph. speed increase on a plane 
of the Bonanza-Navion class. 


► All These Help— Because displace- 
ment of rudder is constantly and ac- 
curately proportioned to aileron dis- 
placement, pilots are able to do a more 
precise job of flying than if they have 
to rely entirely on their own coordina- 
tion, Ross points out. Advantages are 
verv tea] at low, almost-stalling speeds. 

Ross says his control system is a 
boon to student pilots. It simplifies 
one of the toughest jobs they have 
to learn— coordinating aileron and rud- 
der controls. Another point he makes; 
Since student pilots are taught that 
lateral control is normally in the stick, 
they tend to use stick instead of rud- 
der at critically low speeds. 

Because the Ross controls are auto- 
matically coordinated, students using 
his system can concentrate on other 
things, and learning to fly is speeded. 

Experience on the five Pipers cur- 
rently equipped with his system shows 
that the average student can solo after 
about three hours of dual instruction 
instead of the standard eight, accord- 
ing to Ross. He says that students 
learn so fast, and their morale is so 


AVIATION WEEK, Se 


:r 14, 1953 



A KEY factor in high altitude re- 
fueling from Boeing's KC-9T 
aerial tanker is good visibility at all 
times for the boom operator. A big 
31" X 31" window of electrically- 
heated “NESA” glass assures this 
kind of visibility and handles the 
pressurization problems at all times. 

The window consists of two sheets 
of tempered glass with a vinyl filler 
between. Because of the extreme 
size of the window, Boeing engi- 
neers felt it was absolutely essential 
that the vinyl layer hold the pressuri- 
zation load if the glass should break. 
The vinyl used is .40” thick and the 
inboard layer of glass is H" thick, 
making both elements the stiongest 
of their kind used in aircraft- 
The "NESA" coating conducts 
electrical current ox'er the glass area, 
preventing fogging and icing and 
maintaining clear visibility. The 
same Flexsea! type of “NESA” glass 
is used in the seven panels compris- 
ing the windshield area. 

The accompanying detail shows a 


cross section of the lower edge of 
this large window with the vinyl in- 
sert protruding from the two lights 
of glass to give a flexible, sealed con- 
nection with the fuselage. This lower 
edge is beveled to give better clear- 
ance in installing the large glass. 

Pittsburgh Plate Glass Company 
technical rc-presentatives assisted 
Boeing engineers in designing this 


installation. You can take advantage 
of this same kind of assistance with 
your problem, drawing upon the 
wide experience of Pittsburgh rep- 
resentatives and the broad selection 
of glazing materials available to 
them. For complete information, 
write to Pittsburgh Plate Glass 
Company, Room 3344, 632 Fort Du- 
quesne Blvd.. Pittsburgli 22, Pa. 


Electrically-heated "NESA" glass solves problems of 
visibility and pressurization 
for boom operator in 
Boeing’s Aerial Tanker 
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Changing the map 
of the world 

—with RCA Shoran 


A SHIP SANK in these remote straits— betause 
a chart was wrong. But that won't fool navigators 
any more. Modern aerial survey . . . using RCA 
Shoran and photography together . . . recorded 
the true shoreline (the lines in white). Now, the 
charts are right! 

Surpassing any optical survey system now in 
use, this radar “yardstick" can map land-and- 
water areas never explored by man— and do it at 
flying speeds as high as 600 mph. Accuracy is 
better than 50 feet in 100 miles or more. 

Just another application of RCA Shoran — 
added toils usein locating oil wells, plotting micro- 
wave radio relay and pipeline routes, detecting 
mine fields, and precision bombing. 

You, too, can help our Armed Forces keep our 
country safe. The U. S. Air Force urgently needs 
men and women volunteers to spot enemy aircraft 
— man Air Defense fitter centers— do the many 
jobs as part of the Air Defense team. 200,000 
patriotic Americans are serving. 300,000 more 
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high as a result, that it is not unuscinl 
for a student to fly on his first day. 

► Safety— Making it difficult (1 found 
it impossible) to drop a wing without 
using the rudder pedal, even with 
power off and the stick full back, obvi- 
ously increases the plane’s safcK. 

Ross believes his system helps reduce 
pilot fatigue, especially during ap- 
proaches under IFR conditions. Here 
again, since the system does some of 
the pilot's thinking for him, he is 
free to concentrate on other aspects 
of making a blind approach. 

► Light and Cheap— TTre system is en- 
tirely practical and simple; it can be 
designed to fit into any type and size 
of aircraft with any speed range, Ross 
says. The installation in the four- 
seater Meyers Model 200, Ross esti- 
mates. would add lb. to the weight 
of the aircraft. Price increase would 
be about $100 for a factory installa- 
tion. Kit installation would be about 
twice that. Meyers supplied many of 
the components tor the Ross systems 
now flying in the five Pipers. 

► Modified Demonstrator— Ross demon- 
strates his simplified control system in 
a Piper PA-11 which has been modi- 
fied to a tricycle instead of tailskid 
landing gear configuration. TTic modi- 
fication is labeled "manufactured by 
Smyer Aircraft Sales, Ponca City, 
Okla.,’’ and is called the Testennan 
Model SPM-1. 

These are the changes: Left and 
right main gear take each other’s place. 
This reversal of the interchangeable 
struts moves the niiun gear wheels 
rearward about 38 in. A steerable, 
shock-strutted nose gear is bolted to 
the firewall at the lower engine bearer 
attach points. Two nose gear drag 
struts run from nose gear to main 
gear forward attach points. 

Total installation adds 17 lb. gross 
to the airplane. But removing 14 lb. 
of wheel pants and tailwheel bring the 
net weight increase to nnly 3 Ib. lii- 
eieased drag slows plane down about 
4-5 mph., Ross estimates. 

The Ross control system is approred 
for nose or tail landing gear. 

► The Inventor— Ro.ss has crammed 
considerable aeronautical experience 
into his career since he took his Ph.D. 
at the University of Washington. He 
was a lead aerodynamicist at Boeing, 
then worked for Northrop, Lockheed 
and Convair (Dearborn Div.). .^t Con- 
vair he was assigned to the Spratt 
controllable wing project. 

Later he went with Bendix in De- 
troit where he was in charge of aero- 
dynamics and flight test of the Models 
51 and 52 private planes. 'Ihcn. after 
a stint at the University of Michigan 
Willow Run Research Center on proj- 
ects such as the Wizard and Bomart, 
he joined the University of Detroit. 
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Aecurocy as represented b 


of 300 to 1 is common to all modern flight si 
But for reproducing the intricacies of 
s-uiiersonic flight the men w-ho design and en 
Link Flight Simulators go furlher. 

A ten-fold increase in accuracy is built into 
Link ac analogue computer systems — 
wliicli employ an clectro-meclianical intcgi 
with a 3000 to 1 speed range. And 
it really pays oil! For example: 


gineer 


In order to produce realistic simulation for 
higli speed flight, rales of descent as high as 30.000 
feet per minute must be accurately computed. 

The conventional simulator integrating range of 300 
to 1 cannot accomplish this william sacrificing 
accuracy at the slower speeds, e.g. - rales oi 
descent less than 100 feet per minute. In Link's 
newest jet simulators, however, clianges of altitude 
are computed over an integrating range of 3000 to 1, 
and thus accurately indicate rates of descent over 
the complete range of from 30.000 feet to as 
/ore as 10 leet per minute.’ 


Equally important is the accuracy of dynamic 
performance which this integrating range provides. 
Tliis provides the pilot with the actual ''fcell' of 
ihe controls in flight — making flight realism an 
inherent characteristic of today's Link trainers. 
Pridsion pays off - and nowhere more imporlanlly 
tlian in training a pilot to make a 
conlrolletl approach and instrument landing. 
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ENGINEERING 


Engineers ate among tiie V. I. P.'s of Aviation. For they are the men responsible for 
putting today's great aviation concepts into being ... in Aircraft and Engine Design, 
Avionics. Missiles — all the myriad of products that arc a part of this huge multi-billion 
dollar Industry. AVIATION WEEK is the most trusted source of Engineering Intelli- 
gence for these V.I.P.'s of Aviation with mote of them subscribing to it chan for any 
other aeronautical magazine. 


AVIATION WEEK 


Outside the Engineering Croup as well . . . important men in Management, Research, 
Avionics, Production and Maintenance, Scientists, Commanding Officers and Aviation 
Specialists of the Services find AVIATION WEEK their indispensable source of intelli- 
gence. They know chat only through world-wide editorial resources , . . reinforced by the 
largest and most experienced full-time editorial staff in our industry . , , can their infor- 
mation needs be supplied. They know also chat only through a sveckly publishing schedule 
can they keep in step with the startling p.icc of the industry. 


If you need information on the sales opportunities of this multi-billion 
dollar market get in touch with your nearest AVIATION WEEK representative. 


Look to the Sky jot 


y^lATION WEEK 



B-47B Tanker 

• Modified bomber refuels 
jets in high, fast flight. 

* Conversion of Stratojet 
takes only a few hours. 

Newest Air Force development in 
sir-to-air refueling— conversion of Boeing 
Airplane Co.’s 600-mph.-plus B-47B 
bomber for use as a tanker— offers new 
military tactical potential because of 
the plane's speed and altitude capabil- 
ity. 

First public demonstration of the 
KB-47B tanker was scheduled for the 
Labor Day weekend at Dayton, Ohio, 


during the National Aircraft Show. 

Equipped with a flight a'fueling hose 
and reel and extra tankage, the tanker 
is on the program to refuel a sister 
B-47B fitted with a probe in its nose 
to contact the funnel-shaped drogue at 
the end of the KB-47B’s trailing hose. 

Modifications to equip the bomber 
as an experimental tiuiker include in- 
stallation of fuel tanks, pumps and 
lines, additional cockpit instrumenta- 
tion and the reel hose and drogue sys- 
tem with the airplane's bomb-bav. The 
receiver plane, already equipped with 
a rcfucliug receptacle for the alternate 
Boeing flying boom, required modifica- 
tion of this refueling system to affix a 
probe at the B-47B's nose. 

► Speed Edge— Estimates are that the 
B-47 can be converted from bomber to 


tanker or vice versa witliin a few hours, 
giving the airplane new versatility. 

But the main advantage is in in- 
creased speed. Heretofore, most USAF 
tanker planes have been piston-engine 
Boeing B-29s and C-97s, adequate for 
refueling other piston-engine aircraft 
but not well matched for refueling high 
speed jets under some tactical rcquirc- 

The wide gap in speed between the 
lets and the piston-powered tankers 
often raises elaborate problems in ar- 
ranging a rendezvous so that the jets 
will not be penalized in speed by the 
slower tankers. A highspeed jet-pow- 
ered tanker that can fly with fighters 
or bombers and be available whenever 
needed up to its point of return will 
simplify this problem. 

► 707 Conversion— If the B-47 tanker 
continues to work as well as early tests 
have shown, it will strengthen greatly 
the military sales argument for Boeing’s 
new 707 jrt transport (Aviation Week 
June 29, p. 12) in a tanker version. 

One important factor in the com- 
pany’s decision to go ahead with "metal 
cutting” on the prototype 707 was the 
potential for military sales of a high- 
speed transport that also could be used 
as a tanker. 

► Fastest and Highest— Exact data on 
altitudes and airspeeds, refueling capac- 
ities and rate of flow achieved during 
tests of the KB-47B were withheld for 
security reasons. 

However, if the KB-47B was pushed 
to its normal cruising speed and alti- 
tude, it is assumed that the tanker al- 
ready has set neiv records in air-to-air 
refueling. 

No major obstacle to refueling while 
traveling at the 40,000-ft. Cruising 
altitudes and 600-mph. speeds preferred 
by the modem jets is anticipated bv 
engineers, if the receiver and tanker are 
well matched. 

► Significant Advance— Edward C. 
Wells. Boeing vice president-engineer- 
ing. calls the "now routine use of aerial 
tankers in Strategic Air Command one 
of the most significant advances in post- 
nar aviation.” 

He considers the KC-97, equipped 
with fl\4na boom refueler equioment, 
the best tanker yet developed and qual- 
ified for the maiority of strategic 
bomber missions. It cunentlv is used 
for refueling B-47s. B-50s, F-84s and 
RB-45CS assigned to SAC. 

One soiiadron of KC-97s is attached 
to each of the B-47 Sfiatoiet medium 
bomber wings of SAC and is used for 
strat^'c support missions, personnel 
carrving or cargo hauling when not on 
tanker flights. 

Wells says Boeing is looking forward 
to higher and faster flving tankers with 
more advanced refueling equipment 
and is experimenting with various types 
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Why J[T ENGINES need 


Heat-Resistant Alloy Castings 


Take a look at these castings... 

In each one, specific advantages are gained by casting 
the part in heat and corrosion-resistant alloy containing 

Nickel-containing alloys are also specified for combus- 
tion chambers, nozzle vanes, flame tube casings, and other 
components subject to heavy stresses, intense heat, corro- 
n fatigue and other service conditions. 



THE INTERNATIONAL NICKEL COMPANY, INC. 
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PILOT PROTECTION 



MODEL lOOSO 
“ANTI-G" VALVE 
, H SCALE 


. VACUUM, 


AGAINST "G" FORCES 


Aro's new "And'C” Vilve plays * vital role >o today's 
protection of jet pilots. 

This valve links the pilot’s "Anti>G Suit” to a supply 
of compressed air. Any sudden change in "G" force 
(gravity or centrifugal force caused by turns, dives or 
clim bs) opens the valve. Air accurately metered for the 
existing flight conditions is admitted to the "G” suit 
bladders, creating pressure on the legs, thighs and front 
abdomen. This pressure prevents the pilots blood from 
rapidly draining from his head down into bis body thus 
preventing "blackout”. 

For further details on this ''And*G” valve and other 
bigh-piedsion aircraft products produced by Aro write: 

The Are Equipment Cerporatlon/ 

Bryan, Ohie 

Offl««> !m AN rrfnepel OMm 


ARO 


AIRCRAFT PRODUCTS 
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of refueling on several diflcrent air- 
craft 

► First Refueling— Boeing made its 
first successful air-to-air lefueling in 
1929 with a Model 95 mail plane as 
receiver and a Model 40B as tanker. 
This involved trailing a hose that was 
grasped by a crewman in the receiver 
plane and fitted manually into the filler 
pipe. 

Most outstanding aerial refueling on 
record a nonstop flight around the 
world by the Boeing B-50 Lucky Lady 2 
in 1949 with four refuelings enroute by 
four KB-29 tankers, enabling it to fly 
23,452 mi. in 94 hr. 1 min. 

Wright Air Development Center 
pilots nave completed the first flight 
tests of the KB-47B and the prop- 
equipped receiver at Seattle. The two 
airplanes now are assigned to opera- 
tional suitability test at Air Proving 
Ground Command, Eglin AFB, Fla. 

-A. McS. 


PAA Puts Messages 
On 2-Way Facsimile 

Intrafax, an electrical, two-way fac- 
simile communications system has been 
installed by Pan American World Air- 
ways in its New York offices, the first 
such installation for an airline, PAA 

Intrafax is used to flash intra-com- 
pany messages between key departments 
in the carrier's nine-story office build- 
ing in Long Island City, the airline's 
district sales and ticket offices at 80 E. 
42nd St. and its executive offices in the 
nearby Chrysler Building. The Intra- 
fax center in the Long Island Ci» 
offices serves a network of 11 btancli 
stations. 

P&W Engine Forum 
Scheduled at Dallas 


operation forum, [ointly-sponsored by 
Pratt & Whitney Aircraft and South- 
west Airmotive Co., will be held at 
SAC’s Love Field plant, Oct. 14. 

The one-day conference at Dallas is 
oScced for executive aircraft owners and 
crews and fixed-base operators, It will 
feature a question-and-answer session 
and these talks: 

• Pratt & Whitney Aircraft Engine and 
its Place in Present Day Aviation, by 
L. B. Clark, supervisor of PWA's Serv- 
ice School. 

• Moderation and the Wasp Engine, 
by A, L. MacLain, PWA's first test 
pilot and now the company’s installa- 
tion liaison engineer. 

• General Engine and Aircraft Opeta- 
tion on Current Transport-Type Air- 
planes, by W. G. Anderson, PWA's 
airlines engineer. 




FLEX-O-TUBE 


Supplied in 


Assemblies 


Supplied for 
Field Assembly 


FLEX-O-TUBE 


VISION OF MCRIDAN COUP. 

♦ DETROIT K, MICHIGAN 


you puf the pressure on Flex-O-Tube. 


A tricky flexible hose problem for air- 
craft? You con relieve the pressure by 
calling in Flex-O-Tube. Our engineers 
ore specialists in the application of 
flexible hose products and ore backed 
by a great fund of experience in the 
industry . . . twenty-five years of it. 


Tight aircraft production schedules to 
meet? You can count on delivery 
schedules from Flex-O-Tube. And the 
uniform high quality that Flex-O-Tube 
is famous for is mighty important when 
every assembly counts. 


These two factors, combined with the 
dependable performance of Flex-O- 
Tube products, ore the very reosons 
why more and more aircraft engineers 
ond production men are specifying 
Flex-O-Tube. You’ll benefit, too, when 


ms 
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TO BUILD NEW TURBOJETS 


Zn one sense, at least, the Last six years of hard work at 
Pratt & Whitney Aircraft have been only preparatory. 

While we have increased output of both jet and piston 
engines, we have been building and expanding our plant, 
preparing for one of the most important engine programs 
in our long manufacturing history. 

Today this company-financed plant expansion is almost 
complete. Production of gas turbine engines in the highest 
power category is accelerating rapidly to meet the urgent 
requirements of National Defense. In fact, this year for 
the first time, Pratt & Whitney Aircraft will produce more 
engine horsepower in turbojets than in piston engines. 

But it has been a big job, building brick and mortar 
faculties for our growing turbojet program, and tooling 
up these facilities with the wide variety of equipment 
needed for jet engine production. At the same time we 
have had to keep increasing our production of piston 
engines for the armed forces and for dvil aviation. 

• Beginning in 1947, extensive jet research, development 
and test structures were built. In 1950 the Navy stand-by 
plant at Southington was reopened, and the next year, 
Meriden was leased and put into operation. These two 
branch plants, plus a number of smaUer facUities, totaled 
more than a million square feet. In 1952 our new North 
Haven plant was finished and occupied, and substantial 
additions were made at East Hartford. Pratt & Whitney 
Aircraft’s manufacturing areas alone now total more than 
4,000,000 square feet. 

Yes, it has taken years of hard work to fully expand our 
plant for the new engine programs. But our new facUities 
are nearly complete and we are concentrating on the 
major work ahead— increasing production of our turbojet 
engines. We are proud of the important part the J-57 and 
other Pratt & Whitney Aircraft engines are playing in 
helping to keep America’s airpower strong. 



1953 


THE ABOVE CHART iUustrates the 
huge increase in plant facilities at 
Pratt & Whitney Aircraft . . . from 
the immediate postwar period, when 
our turbojet work began, to the 
present total of over 6,000,000 square 
feet. Approximately four-fifths of 
that total is company-built and 
company-owned, representing an 
investment of many millions of dol- 
lars in the continuing development 
of dependable aircraft engines. 
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E^"ery B-36 
lands on U'S-S 


Carilloy Steel 


W HEN 179 tons of B-36 thump 
down on a landing strip, tre- 
mendous stresses are built up in the 
structural parts of the landing gear. 
Only the highest quality in stel can 
handle this tough job, which is one 
of the most exacting in the aircraft 
industry. 

All of the rugged main columns 
for these landing gears are made from 
U-S-S CARiLLoy electric-furnace 
aircraft quality ingots. This high 
quality alloy steel provides the 


great strength and shock resistance 
demanded in the performance of the 
finished part. The main columns for 
these landing gears are forged. The 
original ingot, as shipped to the for- 
ger, weighs approximately 37,500 lbs. 
From it are produced two columns, 
each weighing about 1200 lbs. In 
other words, approximately 93% of 
the steel has b^n removed — with a 
mere 7 % of the original ingot left to 
do this tremendous job. Obviously, 
only steel of the very beat quality can 


meet such exacting requirements. 

The same care and skill go into 
every ton of Carilloy steel that you 
buy, whether it's a giant alloy ingot 
or a few tons of special steel. Our 
experienced metallurgists keep a 
close check on every heat of steel to 
make sure it has the strength, hard- 
ness, toughness and machinability 
that’s needed. 

If you have a special steel prob- 
lem, let us know. We’ll be glad to 
help you with it. 


© Carilloy Steels 

ElECniC FURNACE OR OFEN HEARTH COMFIETE PlOOUCTieN FACaiTIES IN CHICAOO 
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NEW AVIATION PRODUCTS 



Inslrument Measures VOR 
Signal Generator Accuracy 

A simple, lightweight device to meas- 
ure the accuracy of omnirange signal 
generators that ate used to check out 
aitbome VOR receivers has been an- 
nounced by Aircraft Radio Corp. The 
11-lb, set-the H-16 Standard Course 
Checker— is said to be smaller and easier 
to operate than previous types, 

A built-in self-chccking circuit in- 
sures the accuracy of the machine, which 
can measure the phase difference be- 
tween the 30-cps. envelope of the 
9,960 ± 480 = cps. reference modula- 
tion and of the 30-«)S. variable modula- 
tion. It checks: 0-deg., 15-deg. and 
180-deg. courses. Amount and sense of 
the error, up to a maximum of 4 deg., 
is indicated on the panel meter. 

Designed to operate efficiently un- 
der high-heat and -humidity conditions, 
the device is available with a 503-lb. 

S ower unit. Input power is 35 watts, 
15 V., 60 cps. Input voltage may vary 
fiom 105 V, to 150 v. and frequency 
from 50-70 cps. The unit is priced at 
$398 FOB Boonton, N, J. 

Aircraft Radio Corp., Boonton, N. J. 



New Aircraft Motor 
Is Explosion Proof 

Explosion-proof motors with fast- 
acting electromagnetic brakes ate being 
produced for aircraft by Lear, Inc. 

The small posverplants arc designed 
to yield the highest hp./lb. ratio con- 
sistent with reliability demanded of 
them, Lear says, and can be used in 
any application requiting five to 45 
watts output at speeds from 9,500 to 
15,000 rpm. 

Intermittent duty types, the motors 
drive valves, shutters, flaps, trim tabs, 
positioning systems and mechanical 


linkage. Maximum diameter is slightly 
mote tlian If in. with lengths up to 
nearly 4 in. 

The motors are designed to meet 
environment and service requirements 
of specification AN-M-40 and new pro- 
pose MIL specs. They are available 
with single, split or tapped series, shunt 
or compound windings. 

Lear, Inc., 110 Ionia Ave., N. W., 
Grand Rapids, Mich. 



Low-Co»t Lighting Unit 
Brightens Small Runways 

A new, small landing strip lighting 
unit that has hit the market will re- 
portedly illuminate runways for as little 
as 30 cents per ft. 

Manufactured by Line Material Co., 
the unit is called tfie Flying Farmer. It 
is made available as part of a runway 
lighting package which includes either 
12, 24 or 30 lights with cones, lamps, 
green threshold lights, control switch 
and a sufficient amount of No. 10 
direct burial conductor. 

According to LMC, the packages con- 
tain everything necessary for simple, 
effective installations of 2,000 (12 
lights). 2,500 (24 lights) and 3,000 (30 
lights) ft. Installation procedure simply 
consists of ploughing a 6-in. furrow, 
dropping in the wire, driving stakes at 
200-ft. intervals on both sides of the 
runway and hooking up the cable. 

Designed to work directly off a 115-v. 
a.c. lighting circuit, the system is suit- 
able for landing strips, runways at 
smaller fields and taxiways. Lamps are 
15-w., 105 lumens, giving 27 candle- 
power outout. Voltage drop is kept 
down to 5% at the ends of runways 
through the use of No. 10 plastic- 
covered wire. No transformers are neces- 

Accessories for the Flying Farmer 
include photoelectric controls, time 


PHKULL. 

offers you all 
types and sizes of 



AIRCRAFT RIVETS 


FASTER and UGHTER 
THAN ANY COMPARABLE 
SHEAR FASTENER 
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MANUFACTURING COMPANY, INC. 

Serving the Aircraft. Automotive, Marine, Rail, and Oil Tool Industriei 


switches, liiglicr-intensity threshold 
lights and small, rotating beacons. 

Line Material Co., 700 W. Michigan 
St., Milwaukee. Wise. 



Precision Boring Machine 
Features Automatic Cycling 

Precision boring and turning of in- 
tricate machined parts for aircraft en- 
gines can be performed with the Uni- 
matic, an automatic-cycling horizontal 
boring machine developed by Atlantic 
Instrument Corp. 

High stability is provided for the 
sealed spindle and other working parts 
of the machine by mounting them on 
a 6-in.-thick granite mounting base 
plate, free from residual stresses and 
temperature effects and shock-mounted 
against vibration, the company says. 

The spindle uses precision preload 
hearings of 1-in. collet capacity and 
a hardened ground-threaded nose spin- 
dle of standard Hardinge Bros, design, 
permitting use of standard face plates 
and chucEs. 

The tabic provides a 12xl2-in. work- 
ing area and has foiir-T-slots for mount- 
ing angle irons or hxturcs. The spindle 
pivots on a 1 0-in. bolt circle for angular 
boring to an accuracy of .0001. 

Atlantic Instrument Corp., 90 Broad- 
way. Norwood. Mass. 

Meter Measures Resistor, 
Transistor Performance 

Boonton Radio Corp. is markting 
an instrament designed for measuring 
the performance of resistors and tran- 
sistors at high frequencies. 

Tlie unit, Type 2 50-A RX, also serves 
as a convenient tool for determining 
characteristic impedance .attenuation 
and velocity of propagation of trans- 
mission lines, the company claims. It 
has a completely self-contained RF 
bridge permitting direct measurement 
of equivalent parallel resistance and 
capacitance of two terminal networks 
over an unusually wide frequency 
range, the company says. 

Frequency coverage is 500 kc. to 
250 me. in eight ranges. Tlic meter has 
a resistance range of 15 to 100,000 
ohms and capacitance range of plus 
20 mmfd. to minus 100 mmfd. 

Boonton Radio Corp., Boonton, N. J. 


Th. HAYDON 9200 S.ri.t D. C. metar lor 
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ALSO ON THE MARKET 




Oil grooves are cut faster with machine 
lecciitly developed in England fay Tro- 
jan, Ltd. It replaces 5-6 conventional 
machines; in demonstration, it com- 
pleted left- and right-hand multiple oil 
grooves in phospher bronze bushings in 
24 min- (compared with 40 min. nor- 
nally). Tool will be marketed by Sel- 
son Machine Tool Co., Ltd-, Chase 
Rd., North Acton, London. N. W. 10. 

Special converter adds short-wave band 
to portable aircraft radios. Utilizing 
radio’s tuner, unit has no tubes, operat- 
ing on principle of parallel impedances 
through range of 1,650-4,000 kc.-Vac- 
uum Electronic Research Laboratories, 
Room 915, 210 Post St., San Francisco. 
Improved aluminum welding Sux, Type 
202, carries off o.vide slag [without need 
of puddling stick] and gives operator a 
clearer view of work. New flux also 
serves as good temperature indicator, 
as it becomes liquid at that point in 
heating cycle when metal is ready for 
welding.— Solar Aircraft Co., 2206 Pa- 
cific Highway, San Diego 12, Calif. 

Pressure-sensitive markers for coding 
small-gage wires in avionic equipment 
do not have to be trimmed to size. Die 
cut and mounted on pocket-size back- 
ing cards, they have tabs which permit 
quick removal without disturbing other 
codes.— Westline Products Div. West- 
ern Lithograph Co,, 600 E, Second St., 
Los Angeles 54. 

Film templates covering more than 10,- 
000 standard machine tools and metal- 
working plant equipment items are fea- 
tured in new line designed to speed 
plant layout planning.— Repro-Tempiets 
Inc., Oakmont, Pa. 

Higher economics in grinding 6-fl-in. 
elliptical aircraft engine pistons to fine 
tolerances and finish are claimed possi- 
ble with semi-automatic machine which 
permits speedy setup and minimizes 
operator’s steps. Machine grinds com- 
plex skirts where degree of relief varies 
from top to bottom. Wheel truing and 
other functions ate accomplished auto- 
matically.— Norton Co., Worcester 6, 

Steam-cleaner operates two guns for 
heavy-duty work, delivering 200 gal.Ar. 
steam and detergent combined, with 
two switches the only controls. Full 
steam is generated from cold water in 
two minutes and is delivered in 130-psi. 
spray that quickly cuts dirt, grease and 
other objectionable matter.— Quick- 
Chaige, Inc., 1750 N. E. 10th St.. 
Oklahoma City, Okla. 
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SAGINAW, MICHIGAN 

MANUFACTURERS OP SAGINAW POWER STEERING 




I!V' KOREA 

in the world, 
metal Beaver . 

' inestimable I 


Gerwro/ (J 
Trartsport 


Varied missions are routine tasks for the versatile 
Beavers in service with U-S. Army and U.S. Air Force. 


THE DE HAVILLAND AIRCRAFT OF CANADA. LTD. 

POSTAL STATION -L" TOR-ONTO ONTARIO 


AIR TRANSPORT 


Copter Airline Plans Reservations Setup 



NEW YORK AIRW.WS S-S5 takes off at La Guaidia on a three-tenninnl shuttle run. 



PASSENGER tnmfers {tom a tmns-.ktlantic banspoit to an NYA copter at Idlewild. 


• Each of Big Four seeks 
to aid New York service. 

• NYA carried nearly 400 
persons in July, August. 

Metropolitan New York's first heli- 
copter airline, Nc\v York Ainvays, com- 
pletes its first year of operations next 
month, and president Robert L, Cum- 
mings, Jr., reports it has been a "most 
successful freshman year,” 

NYA's growth has been so spectacu- 
lar, says Cummings, that today it finds 
itself in the enviable position of being 
wooed by each of the Big Four— United, 
Trans World, Eastern and American 
Airlines— for exclusive representation 
rights. 

He told AviATtON Week that one of 
flresc proposals will be accepted within 
the next week, because up to now the 
carrier has had no reservation facilities 
of its own at any of the terminals. 

A major passenger complaint, he 
says, is the fact that NYA facilities 
have been so difficult to find. 

Cummings says the big carrier prob- 
ably will set up its switchboards so 
ftat when a passenger requests heli- 
copter service, a signal will indicate to 
the reservation clerk that he is ansu'cr- 
ing for NYA, The clerk, in turn, will 
have a direct wire to the copter line’s 

► First Passenger Line— NYA began as 
a mail shuttle serv'ing LaCuardia. Idle- 
wild and Newark Airports in October 
1952. inaugurated airfreight service last 
January on the same run (Aviation 
Wees Jan. 26. 1953). 

In June, the carrier extended its 
mail run to include a southern route, 
serving local communities between 
Newark and Trenton, N. J., and a 
northern route, serving communities in 
lower Connecticut as far as Bridgeport 
and in New York State as far as Pleas- 
antville. 

Last month NYA became the first 
scheduled helicopter passenger airline 
in the world with the inauguration of 
a shuttle service between the three New 
York airports. This service operates 11 
times dailv. hut airline officials sav that 
the schedule will be appreciably in- 
creased Sept. 28, 

► 20-Seat Copters— NYA operates a 
fleet of five Sikorskys-55s. Cummings 
says, however, the carrier looks fonvard 
to’ the day when it can get an eco- 
nomical, two-engine helicopter capable 


of carrying 18 to 20 passengers at 125- 
HO niph. 

"Notliing against the S-S5,” the air- 
line chief adds. "We’ve had wonderful 
e.xperience with them. We have oi'cr 
1,400 hr, on two of them, as a matter 
of fact, and I'm told that’s the most 
hours flown on any S-55 to date.” 

► Crowing Pains— Even with the small 
passenger capacity of the S-55 (NYA 
carries six passengers plus pilot), the 
carrier was able to fly nearly 400 pas- 
sengers during July and August. Rates 
are approximately 50 to 60 cents per 
mile. 

NYA collects its passenger fares at 
the end of the run instead of at the 
time ticket is issued. 

"Psychologically, this might be 
good,” says Cummings, “but as yet 

"We're still going through growing 
pains, and everything is still in the 
experimental stage. Rates, for example, 
are extremely hard to establish, for 
cargo as well as passengers, since noth- 
ing like this has ever been done be- 


► Questionnaire Cure— In an attempt to 
cure some of its growing pains. NYA 
distributes a passenger qucstionn.nire 
on each of ift flights. To date, accord- 
ing to Cummings, 70% of the ques- 
tionnaires have been Ellcd out and 
returned. 

Majority of passengers have been 
most entliusiastrc about the service. 
One man stated that after he arrived 
at Idlewild from Europe, NYA enabled 
him to make a connection at La 
Guardia for a business appointment in 
Chicago, while a woman wrote that 
the service helped her make a connec- 
tion tliat allowed her to visit witli her 
father for a few hours before his death. 

Passengers also complain. Two major 
criticisms expressed most often: 

• “Too much engine noise in the 
cabin,” 

• NYA facilities are too difficult to 
find.” 

► Network Expansion— Cummings re- 
veals that his company has a wide 
range of plans for the future. 

Cliicf among these, he says, is even- 
tual passenger flights over the present 
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nortliom and southetn mail routes and 
extension of service west to tlic Morris- 
town and Paterson, N. J., areas. 

The eventual result, he savs, would 
be an integral network of helicopter 
sersicc within an approximate 75-ini. 
radius of Nesr York that would give 
rural towns and communities access to 
donrestic trunklines and overseas air 
carriers in a matter of minutes. 

All towns on tire present mail run 
and those contacted in the proposed 
network have been most enthusiastic, 
according to NYA’s president. 

Many arc trying to outdo each other 
in the construction of heliports. Some 
in the Red Bank and Freehold, N. J.. 


area hare installed lights at tncir iicli- 
ports- All of this construction lias been 
of no cost to NYA. the carrier's presi- 

► Heliport Hub— 'I'lic key to the entire 
iictsvork, lie says, is acquisition of a 
suitable landing facility for helicopters 
in the Manhattan area. 

has been touting the cih' in 
an effort to locate a suitable heliport, 
pitfcrablv the top of a flat building. 
I'his, howeser, would be an interim 
measure at best. 

Tlie eventual solution, says Cum- 
iiiings, will be the construction of a 
first-class heliport with adjacent termi- 
nal and cargo storage area. Architects 



Aircraft Compenetits 
Seaplane Floats 


Research and Development 
Electronic Equipment 




★ ingenuity 


* integrity 


CORPORATION 



.\|.\IL PICKUP is made at Norwalk, Conn. 


have .submitted these two proposals: 

• One-story, pier-type construction that 
would extend o\’er the Hudson River. 
( op of the building would be the 
heliport, while the lower portion would 
house tcrmiiial and storage facilities and 
prisutc shops or businesses. 

construction but not over water (NYA 
wants an over-water approach, how- 
ever). This calls for a one-storv build- 
ing covering the approximate area of 
one square city block. Terminal and 
storage facilities and shops would make 
up tire lower portion. 

It will be some time before either 
of tliese proposals can be acted upon 
and. in the meantime. NYA is shop- 
);in? for an interim site. 

The copter line also is considering 
an attempt to lease an old Navy air- 
craft carrier and tying it up to a Man- 
hattan or Brooklyn pier. 

► Problems— Although rapid and suc- 
cessful. NYA's growth has not been 
without problems. 

• Passenger service forced conversion of 
S-55 cabins to a new configuration. 

• Safety problems had to be considered. 
Because a considerable portion of 
NYA’s route is over water, inflation 
hags were installed. Three are located 
in the tail cone, with one on either 
side of the fuselage, 

• Airport approaches with the least 
amount of interference to and from 
fixed-wing aircraft had to be resolved 
before the line could inaugurate its 
shuttle route, j^ptoaches were plotted 
as far from traffic patterns as possible 
at all three terminals, and there have 
been no incidents or complaints on 
either side, Cummings says. 

Until recently. Civil Aeronautics Ad- 
ministration required NYA to carry a 
flight attendant in the co-pilot’s seat. 
CAA felt a pilot aide was needed. 

The copter carrier found him 160 
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1918-1953 . . . G-E Turbosuperchargers Help American Aircraft Achieve 

Higher, faster, more economical flight 



'Thirty-five years ago, in the summer of 1918, the first turbo- 

pneers who watched Dr. Sanford Moss’ experiments were im- 
pressed. For at 14.110 feet, G.E.’s new "supercharger” enabled 
a WW I Liberty engine to produce 356 hp— 6 hp more than the 
engine could produce at sea level. 

celebration was recently held at the original Pikes Peak test site. 
Turbosuperchargers — the "stilts” that permit today's piston- 
engine planes to fly at higher altitudes with bigger payloads — 
are. we feel, typical of the contributions made to aviation by 
General Electric. In years to come, Q.E. will continue to develop 
and produce new equipment for U.S. aircraft. Equipment for 
higher . . , faster . . . farther flight- rvwo 


GENERALS ELECTRIC 


Where 
To Buy 

NEW EQUIPMENT — ACCESSORIES 
MATERIALS 

SERVICES AND SUPPLIES 



CASTINGS LAST! 

CentrliugaJly Spua Cattings sH«i 
shock aod ahcasion than cidiaaiy 


stahe types. 



1b. of excess ba^age whose function 
consisted primarily of loading and un- 
loading the mail. 

NYA succeeded in convincing CAA 
there was no need for having the extra 
man and the requirement was lifted, 

BOAC Trains Crews 
For New Turboprops 

British Overseas Airways Corp. is 
setting up a special operating and train- 
ing unit to prepare for delivery next 
year of the first of 26 turboprop 
feritannias ordered from Bristol Aero- 
plane Co, 

BOAC says the transport is slated to 
become the "workhorse" of a projected 
all-jet fleet and will be operated pri- 
marily as a tourist liner casing up to 
104 passengers. 

The new unit will be headed by 
Capt. W. B. Houston, former manager 
of the airline’s fleet of Hermes and 
York transports. 

The British international Cartier's 
order for Britannias includes 10 trans- 
ports with longer fuselages than the 
normal version. 

BOAC also is the holder of an 
option to buy five turboprops of pas- 
senger-freighter configuration, is nego- 
tiating with Bristol for three all-cargo 
versions. 



The pilot's couch on the Associated-built con- 
trol stand determines the flight of the B-47. 

Where such great confidence is required, 
where experience is needed, Associated's engineering 
and manufaauring facilities are available to serve YOU 
ready to design, cool and build to fit your require- 
ments. 


HC. 


Associaf^ 1 


1211 East Douglas • Wichita 7, Kansas 


Nonskeds Fight CAB 
In Supreme Court 

Enforcement proceedings begun 
against North American Airlines by 
Civil Aeronautics Board early in July 
faced another delay last week when 
attorneys for the nonsked air carrier 
group asked the Supreme Court for an 
injunction to stop CAB action. 

The appeal was filed after U. S. Court 
of Appeals rejected North American's 

£ 1ea tor an order restraining the Board 
•om holding hearings on charges that 
the carriers violated regulations bv oper- 
ating scheduled flights (AviationWeek 
July 6, p. 80). A district court pre- 
viously had dismissed the case. Court 
of Appeals, however, denied CAB’s 
motion for summary affirmation of the 
district court ruling. 

Airline attorneys based their argu- 
ment to the Supreme Court on the 
latter issue, claiming the Court of Ap- 
peals erred in refusing an injunction 
when it could not affirm the lower 
court’s findings. 

North American’s motion was ad- 
dressed to Chief Justice Fred Vinson, 
as Circuit Judge of the District of Co- 
lumbia. His death a few days later 
seemed likely to delay the proceedings 
even longer than originally expected. 
The case eventually will be assigned to 
one of the other eight justices. 

CAB had until last Tliutsday to file 
a statement opposing the airlines' mo- 
tion and was expected to do so. No 
Board staff member would venture a 
guess on when the case might be re- 
sumed. 

Strike Against PAA 
Brews in Guatemala 

(McCraw-IIfll World News) 

Guatemala City— Unionized employes 
of Pan American World Airways are 
threatening to walk off their jobs within 
the next 60 days in a protest strike 
against the carrier’s move to cut costs 
in this Central American capital city. 

A walkout probably would be en- 
dorsed by the government’s pro-union 
labor court, a backing that could freeze 
all PAA equipment here. 

Companv officials say the airline may 
eliminate Guatemala from its schedules 
for an "indefinite period” if the strike 
is called, Tliey blame the left-wing 
Guatemalan government for a continual 
drive against all U.S.-owned interests, 
PAA’s labor troubles were touched 
off after manager J. H. Wilson advised 
employes that approximately 36 workers 
would be discharged Sept. 30, cutting 
the carrier’s personnel here by 25%. 

Last year, Pan American employes 
called a wage strike that was backed by 
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a labor court decision, and PAA flew 
over Guatemala for more than two 
months. 

All offices and equipment owned by 
the airline were atteched by the court 
during the walkout, 

CAA Installs DMEs 
At Oakland Airport 

Civil Aeronautics Administration has 
installed two sets of distance measuring 
equipment at Oakland (Calif.) Munic- 
ipal Airport, one of the three new land- 
ing aids going into the field. Tlie 
others arc precision approach radar and 
surveillance radar. 

The DME is installed completely, 
but actual test operations must await 
arrival of crystals that control the wave 
lengths. The two sets will be on differ- 
ent wave lengths, one operating in con- 
junction with the instrument landing 
system on tlie .Tinways and the other 
with the omni-diicctional range station 
on the western tip of Bay Farm Island. 

Meansvhile, 38,000 lb. of equipment 
for installing PAR has been received 
from Oklahoma City. The installation 
is scheduled for Februarv or March of 
1954. 

Surveillance radar, which has been 
undergoing tests at the airport control 
tower, will be commissioned formally 
Sept. 1. 

Capital Sets Up New 
Standby Ticket System 

Capital Airlines has adopted a ticket- 
ing procedure to assure standby pas- 
sengers fait play at nine of its major 
terminals. 

Each passenger is given a numbered 
ticket in the order in which he reports 
for a seat. He is paged according to 
the numbers. 

The system has been tested at 
Capital’s Washington National Airport 
station for the past year and now is in 
effect at Norfolk, Va,; Pittsburgh; 
Cleveland; Detroit; Chicago; Buffalo. 
N. Y.; Milwaukee and New Yotk- 

New^ Coupler Holds 
Airliner on Glide Slope 

A new autopilot approach coupler, 
designed to provide better automatic 
ILS approaclies and to permit auto- 
matic flight along VOR (omnirange) 
airways, has been developed by Sperry 
Gyroscope Co. for its military automatic 
pilots and will soon be available, in a 
aimplified version, for use by the air- 
lines, the company says. 

Tire device, called a "beam guidance 
control," has several new automatic fea- 


Jet Liner Study 

Ivar L. Shogran, chief of Doug- 
las Aircraft Co.'s jet transport 
study and development project, 
l.ist week studied Britain's turbine 
engines and jct-powercd airliners at 
the Society of British Aircraft Con- 
structors show in Famborough, 
England. 

Sliogian was scheduled to ex- 
change views with major airline 
operators on jet and turboprop 
transport requirements and to tour 
British turbine powerplant fac- 


For instance, the deshfe auto- 
matically sliiits off the autopilot’s 
constant-altitude control when the air- 
plane intersects the ILS glide slope 
beam and noses the plane down onto 
the glide-slope. New circuit refinements 
enable the BGC to hold the plane on 
the glide slope, despite changes in air- 
speed or airplane configuration, Sperry 

ATA Likes Copter’s 
Lower Noise Level 

A plus value being considered seri- 
ously by Air Transport Assn.’s Heli- 
copter Committee in its study of rotary- 
wing aircraft as the ultimate local serv- 
ice vehicle to replace the fixed-wing 
plane is the low noise level and possi- 
bilities for more effective muffling of 
copter powerplants. 

With community complaints causing 
the airline industry for the first time to 


do a really serious job of attempting to 
reduce airplane noise level, the carriers 
arc not eager to bring any more such 
noise into close-in airports. And such 
airports are economically necessary for 
local service operatinns. 

However, thus same noise factor may 
rule out the jet-tipped rotor helicopters 
for commercial use, until the day comes 
that the jet rotors can be successfully 
muffled. 

If this can be done, the fixed- 
wing airplane’s powerplants can like- 
wise be silenced. 

But right now the best technicians 
say there doesn't seem to be any good 
way to silence an airplane powerplant 
and still derive enough power to operate 
economically. 

The helicopter, on the other hand, 
is different. Its big rotor turns at slow 
rpm., doesn’t kick up nearly as much 
noise as the propeller or jet turbine 
wheel at higher rpm. 

Newark Strengthens. 
Repairs Runway 

Newark (N. J.) Airport last week 
closed one of its two operating runways 
for an $88,421 rehabilitation and 
strengtlicning job that boosted funds 
expended or committed by Port of New 
York Authority for field improvements 
10 S27 million; 

Contract calls for strengthening the 
6,800-ft. c-jst-west runway 10-28 to the 
required .standards for handling aircraft 
weighing up to 1 50,000 lbs., and repair 
of bumps. 

Until the job is completed in approxi- 
mately five weeks, all traffic at Newark 
will land and take off from the new 
7,000-ft. instrument runway 4-22. 
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Amsterdam Wants 
International Airport 

Amstctdani’s Schipho] Airpoit may 
Iwcomc an international field— 75% 
owned by The Netherland’s govem- 
ment-if present talks are successful. At 
the present time, the airport is wholly 
owned by Amsterdam. 

That city is asking Tlie Hague and 


Rotterdam to participate in support of 
Sciiiphol in order to make it a national 
air field. Extension of one runway to 
S.500 ft. is expected to be completed by 
the end of 1954. 

Officials arc eyeing a long-range pro- 
posal to construct a system of tangential 
runwavs at Schiphol to extend from the 
central administration area. However, 
the proposal may not be fully imple- 
mented for 25 years. 



NEW BRITISH TRANSPORT DEVELOPMENTS 


Latest Handley Page sitUiier project is the 
H.P.R. 3 shown in the sketch at the top. 
The fouc-enginc craft, to be powered bj 
870-hp. Alsis Leonides Major twin-row en- 
gines, is now in the mockiip stage. It is 
designed to carry 36-44 passengers in rear- 
ward-facing seats, Cruising speed of 220 
mph. for 1,500 mi- with a 7.050-lb, payload 


is calculated. Lower photo is a closeup of 
the turboprop-powered Bristol Britannia 
transport fitted with new Bristol Proteus 705 
engines, each producing 3.761 eshp. These 
engines will go on the ten Britonnia Mk. 
100s ordered by British Oserscas Airways 
Corp. Previously this prototype shown was 


New Beaver 

Xew Beaver Mk, 2, single-engine 
transport produced by de Havilland 
Aircraft of Canada, last week was 
.scheduled to give a flight demon- 
stration at the Socictv of British 
Aircraft Constructors flying display 
in k'amborough, England. 

The seven-place Mk. 2 is pow- 
ered by a 550-hp. Alvis Leonides 
engine and is equipped with a DH 
Hydromatic propeller, giving the 
light transport 2056 more takeoff 
power than earlier versions with 
Wasp powcrplants. 

De Havilland reports the nesv 
Beaver cruises at 145 mph.. lands 
with a liglit load in approximately 

200 ft, has a range of 700 mi., and 
climbs 1.500 feet per min. earning 
six passengers. 


Mexico Bars Start 
Of PAL Service 

(McGraw-HiTl World News) 

Mexico City— Last minute objections 
from a competing Mexican airline re- 
portedly have postponed indefinitely 
Philippine Air Lines’ plans to inaugu- 
rate service from San Francisco to the 
Mexican capital and then to South 
.\merican points. 

PAL officials thought everything was 
set; but then Compania Mexicana de 
Aviacion. firing out of Los Angeles, 
succeeded in having the entire matter 
restudied by Mexican authorities. 


SHORTLINES 


► .American Airlines ended July with a 
total of 308.621,000 passenger miles, 
comp.ired to 262,253,000 for fah’ 
1952. Record for a month is 320,- 
079,000. set in June of this year. 

► Brav.ilian International Airlines has 
purchased two DC-6s, will operate the 
transports on direct New York-South 
.American fliglits early in 1954- 

► British Overseas Airways Corp. "ill 
introduce an international memoran- 
dum tariff Qct. I designed to make 
available in simplest form all informa- 
tion necessary for determining fares and 
routings from cities in North America 
to all other points tliroughout the 

► Canadian Pacific Airlines either will 
begin refueling at Anchorage. Alaska, 
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better careers 



This capacity to develop and produce 
such a wide range of aircraft is important to career- 
conscious engineers. It means Lockheed offers 
you broader scope for your ability. It means there is more 
opportunity for promotion with so many development 
and production projects constantly in motion. It means your 
future is not chained to any particular type 
of airctaft — because Lockheed is known for leadership 
in virtually all types of aircraft, 

Lockheed’s versatility in development and 
produedon is also one of the reasons it has an unequaled 
record of production stability year after year. 


Three reasons 

•why Lockheed in California 

offers 

for engineers 


1 Diversified Production 

Huge luxury airliners, cargo transports, fighters, bombers, 
trainers and radar search planes are rolling oft' 

Lockheed assembly lines. Tw elve models are in production. 

2 Diversified Development Projects 

The most diverafied development program in Lockheed’s 
history is under way — and it is still growing- 
The many types of aircraft now in development indicate 
Lockheed’s production in the future will be as 
versatile as it is today — and has been in the past. 

3 Diversified Living 

You work better in Lockheed’s atmosphere of 
vigorous, progressive thinking — and you live better in 
Southern California. You enjoy life to the full 
in a climate beyond compare, in an area abounding 
in recreational opportunities for you and your family. 


Lockheed 


AIRCRAFT CORPORATION 

Burbank, California 
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main cabin door. tion. . , . 'Hie carrier has H Curtiss- 

Wright Dehmel electronic flight dupli- 
► Oakland, Calif., is spending $?,5 mil- caters on order. They will be in- 
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at Oakland Municipal port and Li Guardia Field, Kansas City, 


► Pan American World Airwavs has set i' h?historv“* Ea^stboundTraffic 
up hvo n^ w^klv .cargo flights to to^Europc has J«ased 11% during 

brSi.!”* 

► Philippine Aif Lines is espsnding "““"'P fPi trans-Atlantic 

Si' n‘" 1?3 MlhS'n'te't 

^t ei^ ‘viicnigan Ave. m ►United Air Lines has received the last 

► Sabena Belgian Airlines recOTts east- from Douglas Aircraft Corp. Cost of 
bound tran^Atlantic traffic inacased the 21 planes svas $22 million. Tl.ey 

s during the "ill augment services of 43 DC-6 Main- 
rug. Brfrom liners bought in W~ 


l.st yenfs ietal oi S.7S0- P«tcd. f^^.e than pas- 
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TODAY! 

GOODYEAR AIRCRAFT CORPORATION, pioneer and 
leader in lighter*than-air craft, offers you a new employ- 
ment opportunity with a. well-established and fast- 
growing company where "careers are planned." 

DESIGN AND DEVELOPMENT engineering opportunities 
are available for copable ond imaginative men and 
women in the field of airships, oircraft and aircraft 
components. 

RESEARCH AND DEVELOPMENT projects — missiles, elec- 
tric and electronics systems, servomechanisms, new special 
devices, fiber resin laminates — all present an urgent 
need for engineers with .fresh tolent, aptitude and 
ombition. 




POSITIONS ARE OPEN at severol levels in various fields 
with salaries based on education, ability and experience. 
Physicists Civil engineers 

Mechanical engineers Electricol engineers 

Aeronouticol engineers Technical editors 

Welding engineers Technical illustrators 


AKRON, THE HOME OF GOODYEAR AIRCRAFT, Is located 
in the lake region of northeastern Ohio. Cosmopolitan 
living, year-round sports and recreotion, cultural ond 
educotionol advantages moke this thriving city an ideal 
spot for a pleasant home. 


YES, BUILD YOUR FUTURE — TODAY! Write, giving your 
qualifications, or requesting an application form. 


C. G. Jones, Salary Personnel DepartmenF 


GOODYEAR AIRCRAFT CORPORATION, 1210 MASSILLON RD., AKRON tS, OHIO 
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SEARCHLIGHT SECTION 


GRAND OPENING : 

CHIEF 

ENGINEER! 



P-9104, AVIATION WEEK, 

330 W. 42 St„ New York 36, N, Y. 


OUTSTANDING 

ENGINEERING 

OPPORTUNITY 



• SKILLED 

: PILOTS 

S AVAILA8LC 

■ rivon tMPLOYMtNT AOtHCV 

Ces^ 

EIVGIIVEEHIIVG 


SVERDRUP & PARCEL, Inc. 
915 Olive — St. Louis 1, Mo. 

■ Huv>.ck nallhU . e.iMI ■ 



miTIWS WANTED 

OPPDHTraiTIES 

witli world's leading producer of 
li^t commercial airplaoes 

for 

■ Design Engineers 
* Design Draftsmen 


iS YOUR PROBLEM 
RADIOGRAPHY? 

We Sell Responsibility 
X-Ray Inc. affers a complete 
certified radiogrophic laboratory 
service avoilable at your loca- 
tion and on your premises or at 
our extensive laborotories, for 
hondling the entire responsibil- 
ity of x-roy inspection and con- 
trol. Your inquiries will receive 
immediate attention. 

X-RAY INCORPORATED 

rOK SALE 

kfroclx* C-t?B for mJc. or SX Root imo- 

■ Research Engineers 

Send Resume to 


WANTED 

ENGINEERING PERSONNEL 
WICHITA, KANSAS 


DETROIT 3, MICHICAH 





SALES MANAGER 

NEED SALES REPRESENTATIVE? 


AVAILABLE TRENTON, N. J. 




Hangar Shop and Office Space 




COASTAL CARGO CO., Ine. 

,..,0 .or. «, 

330 W . t.r,4 SI., York IS. .S. 3, 


PS.a., Tmnl.. e-ttSI 
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SECTION 


ARO, INC. 

OPERATING & MAINTAINING 

THE ARNOLD ENGINEERING 
DEVELOPMENT CENTER 


Openings for experienced engi- 
neers for the testing ond devel- 
opment of aircraft propellers and 
high speed test equipment. Ad- 
vanced design experience pre- 

INVESTIGATE 

NOW 

Arc's liberol employe benefits and 
opportunities for advoncement 
and professional growth. 

te ToJoy— 

MR. EARLE DuRARO 
ARO, INC. 
P.O. Box 162 
Tullohoma, Tennessee 


Aviatinn 
Sales Executive 



SALES REPRESENTATIVE 


Dallas, 
Texas 

OFFERS 

ENGINEERS 

and OTHER TECHNICAL PERSONNEL 
GOOD POSITIONS IN 



AERODYNAMICS | CONTROLS 

ARMAMENT I STRUCTURES 

LOPTING I FLIGHT TEST 

ELECTRICAL INSTALLATION 
POWER PLANT INSTALLATION 
FLUTTER & VIBRATION 
ANALOGUE & DIGITAL COMPUTERS 
ENGINEERING PROCEDURES & PLANNING 


ATTENTION ENGINEERING PERSONNEL 

BOX 6191, DALLAS, TEXAS 



SEARCHLtGHT SECTION 


C-54D 

CARGO CONFIGURATION 
N-27S0A SERIAL NO. 10736 

FOR SALE BY OWNER 

TIME SINCE NEW 64181i HRS.— MFC. MAY 29, 1945 


ZERO TIME PROPS— NEW "E" HYDRAULIC SYSTEM 


NEW ELECTRICAL SYSTEM THROUGHOUT 


CALL-WIRE-WRITE OFFER 

DIRECT TO OWNER 

KIRK KERKORIAN LOS ANGELES AIR SERVICE 


INSTRUMENTS 

Aithsrlxid Faitery Salu 
for 

aod Sirvloo 
* Eclipse-Pioneer 
* Kollsmon 

* U. S. Gauge 


Our tied 




IMMEDIATE DELIVERY 
CAiL • wiRf • want 

IHSTIIMENT ASSOCIATES 

T*I«»Imi<(: GfMt Neck 4-IU7 
Teletraplc WUX Grtal Ntck. N. T. 


NAVCO, 

Collins 17M .itSi, 
fiS"' ‘2883 



BEECHCRAFT D-18S 


GeneiM 7301 
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SAVE ON UNUSED PARTS! 

Save time— save money — buy unused aircrali parts from one of 
(he largest most diversified warehouse stocks in the country.' 
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AVIATION CALR^DAR 



Scut 1-4-16-N'ational Flving Farmers Assn., 
1953 convention, Wichita. 

Sept. 19-Sevcnth annual Canadian Air 
Force Dav. RCAF bases will be opened 
to limited inspection by the public. 

Sept. 20-Naval Air Reserve Day commemo- 
rating 50th anniversary of powered flight. 
Niagara Falls (N. Y.) Municipal Airport- 

Sept 21-25-F.ightli National Instrument 
Exhibit. Instrrrmcnt Society of America. 
Sherman Hotel, Chicago. 

Sept 22-25-1953 meeting of Aircraft Spark 
Plug and Ignition Conference, Champion 
Spark Plug Co., Toledo. 

Sept 28-30-Ninth annual meeting, Na- 
tional Electronics Conference, Hotel 
Sherman, Chicago. 

Sept 29-Oct. 1— American Institute of Elec- 
trical Engineers, middle eastern district 
eting, Daniel Boone Hotel, Charles- 


ton, V^. \ 

Sept. 29-Oet. 3— SAE National Aeronautics 
Meeting, .Aircraft Engineering Display 
and Aircraft Production Forum, Hotel 
Statler, Los Angcles- 

Sept 30-Oct 2— Aircraft electric equipment 
conference, American Institute of” Elec- 
trial Engineen, Benjamin FrenUin H> 
tel, Seattle. 

Sept, 30-Oct. 2-Scries of seminars on tran- 
sonic testing in windtunnel. Purdue Uni- 
versitv, Lafavette, Ind, 

Oct, l-3~.Air Reserve Assn.'s annual conven- 
tion. .Airgcbilt Hotel. Orlando, Fla. 

Oct. 5-9-Cencral meeting of the Inter- 
national Air Transport Assn., Montreal. 

Oct 9-23-National Safety Congress and 
Exposition, Chicago. Aeronautial indus- 
tries section wril be held at the Hamriton 
Hotel, air transport section at the Conrad 
Hrlton, 

Oct 10— England-Christchurch {Nerv Zea- 
land) air m 

Oct 13-15-.' 

Engineering and 

cnce, Saxony Hotel, Miami Beach, Fla. 

Oct 14-1 5— Annual airport development and 
operation conference, sponsored by New 
York Dept, of Commerce, Onondaga 
Hold, Syracuse, N. Y. 

Ort. 15-16-Aircr3ft Elechial Society, 10th 
annual display meeting. Pan-Pacific A ” 
torirrm, Los Angeles. 

Oct. 22-23-Radio Technial Commisr 
for Aeronautics, 1953 fall assembly, Sir 
ton Pari Hotel, Washington, 0. C- 
Oct 23— National Advrsoiyr Comi“'“" 






etrng. 1 


is Unt 


vcTsity Institirte of Technologv. Char 

3-2-4— Fourth annual National Noise 
Abatement Symposium, Armour Research 
Fourrdatrorr of Illinois Institute of Tech- 
nology, Chiago. Airplane and airport 
noise win be ^scussed by NACA's H. H. 
Hubbard. 

Nov. 3-4-1953 Transport Aircraft Hydrau- 
lics Conference, sponsored by Vickers, 
Inc., Hotel Park Shelton, Detroit. 

Nov. 4-^Society of Automotive Engineers. 

draulic^and pneumatic equipmeirt. Static 
Hotel, Washitt|ton, D. C. 

Nov. 19-21— National Aviation Trades Assn. 
Hth annual convention, Hotel Broad 
view, Wichita. 
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ADVERTISERS IN THIS ISSUE 
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How to keep 


informed on 



part of 


your business 



Each advertiser ia obviously do- 
ing his level best to give you 
helpful information. By showing, 
through the advertising pages, 
how his product or service can 
benefit you and your company, he 
is taking his most efficient way 


Add up all the advertisers and 
you've got a gold mine of current, 

the reading are a wealth of data 
and facts on the very latest in 
products, services, tools . . . prod- 
esses, methods. 

You, too, have a big stake in the 
advertising pages. Read them reg- 
ularly, carefully to keep job-in- 
formed on the "with what" part 
of your business. 


McG RAW-HILL 
PUBLICATIONS 
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LETTERS 


DeHaven & Damon 

I would like to comment on your edi- 
torial of June I on the crash protection work 
of Hugh de Haven and his associates at 
the Cornell University Medical College and 
the one of June 29 on Ralph Damon. 

The value of de Haven’s work went un- 

come an enormous amount of inertia, but 
patience, persistence and a superlative dedi- 
cation to the perfection of his techniques 
have won for de Haven some of the recogni- 
tion he deserves. His svork will save 
thousands of lives and enormous suffering. 

tion. 

I believe Beech was the first manufecturer 
to recognize and to advertise the value of 
adopting de Haven's ideas. The military 
services have furnished him with funds 
and encouragement. The airlines now seek 
his advice, and lately ho has also cooperated 
with the automotive industry. This is one 
of many instances where research in avia- 
tion has benefited other industries. 

From the standpoint of the airlines, the 
work of de Haven has a unique and. in a 
way, a paradoxical value. The airlines have 

since about 1946. based on accidents per 
million plane miles. Tlicv have reached a 
point on fatal accidents where it is difficult 
to say that by such and such a method, 
device, or procedure wc shall be able to 
reduce accidents by some given percentage. 

The causes of the few fatal accidents 
seem to occur without a pattern that lends 
itself to attack. One p’ane gets caught in 
3 storm, another dips into the water of a 
hay in good flying weather, prop controls 
cause another, a fuel pump another. The 
few accidents that occur will be difficult to 
reduce, so it is logical to predict that the 
nejet significant step in preventing fatal or 
serious injuries will he to protect the people 
who are unliickr* enough to be involved 
in the one fatal accident that occurs every 
80 rnilhrm miles of flying. De Haven has 
shown the way. Your editorial was well 
deserved. 

I have found Ralph Damon to he re- 
spected and admired hv his business com- 
petitors as well as bv bis friends. He repre- 
sents ^ the facirrrs that have made a success 

dealing, tremerrdous energy and dedication 
to the iob at hand, appreciation of the 
other fellow’s viewpoint, quick, clear analv- 

zational insight and organizational genius. 

Jerome Ledeser, Director 
Flight Safety Foundation 
471 Park Av'e. 

New York 22, N. Y 

More on Collisions 

It is disappointing to read Captain Rob- 
son's facile hmsh-off of AOPA’s campaign 
to lessen collision hazard by increased cock- 
pit visibility and relieving airline pilots of 
distracting duties during approach. 

As the Captain says, due to the con 


struction of airliner cockpits it is often 
nearly impossible for pilots making steep 
descents to pick out airplanes below — CAR 
notwithstanding. That is what AOPA 
would like to have improved. The overall 
tone of the Captain’s column as well as 
three or four specific statements made in it 
cause the reader to wonder whether he is 
among those "who read the CAB reports," 
particularly the now-famous Dallas report. 

The article also reveals rustiness on the 
CAR, which do not necessarily require a 
plane to establish radio contact before pro- 
ceeding through control zones and which 
certainly do not relieve pilots from main- 
taining a good lookout simply because a 
touer clears them into a landing pattern. 
This is the kind of error that besets the 
experienced pilot more than the norice. 
Familiarity gives a false sense of exact un- 
derstanding. This is so well known to 
marine captains that it is an established 
practice for them to reread and require their 
watch officers to reread the rules of the 
road at frequent intervals. This precaution 
against the hazards of forgetfulness should 
recommend itself to every pilot, particularly 
to the Old China Hand. 

Fimllv. it is surprising to read that the 
Captain feds it is "a popular misconception 
that a stow airplane cannot overtake, and 
be at fault, in a collision with a foster one.” 
To be sure, many collision courses can be 
set up between two planes in which the 
slower one is burdened to keep clear under 
the C.AR. but these are all c onverging, 
60.14 (b1. or approaching head-on. 60.14 
(cl rases. When it comes to or-ertaking. 
60.14 id) cases, the CAR savs “an aircraft 
that is being overtaken has the right-of-wav. 
and the os-ertaking aircraft, whether climb- 
ing, descending or in horizontal flight, shall 
keep out of the wav of the other aircraft 
bv altering its course to the right, . . 

■ To be sure, the CAR, unlike the marine 
rules, do not define the meaning of the word 
'‘overtaking.’’ But it is hard to interpret 
it otherwise than to mean that a plane is 
being overtaken if it is being approached 
along a line of relative bearing abaft the 
wing. It is manifestly impossible for one 
plane to approach another along siKh a 
line of bearing unless it is going faster. 
If the Captain will draw a vector diagram 
he will get the point. 

GrrpoRP C. Ewinc 

Rancho Santa Fe, Calif. 

From a Communicator 

The recent crash in the Pacific Ocean with 
.1 total loss of life aboard the Tran.socean 
DC 6B brings up all the old Questions — 
WTiat happCTed? IVhy? What can he done 

I suggest there has been a fatal mis- 

safetv lieyond the point a passenger is en- 
titled to expect. The CAB, the CA.A, and 
the airlines are all involved, and recent de- 
velopments indicate none of them clearly 
secs the results it will eventually lead to. 
This misjiidgmcnt was the decision allcnving 
the removal of trained communicators from 


air transport aircraft in desolate country and 
over-ocean flying. 

Communications blackouts prior to 
crashes rarely are the result of a single 
cataclysmic incident. Investigation reports 
reveal that erashes are usually foreshadowed 
by a series of events. Under their operating 
Umitations, I'll bet the pilot and copilot 
of that DC 6 were desperately occupied with 
controlling the aircraft. They couldn’t waste 
time fooling with the radios. A trained 


is en route communiations would have 
transmitted some clue of the basic cause 
of the disaster. He would have helped 
prevent another one like it. At least future 
passengers would have gained something 
As it was, everything was lost — here and 
hereafter. 

No addition to the fund of knowledge 
of transport flying was gained in this Trans- 
ocean crash- It was the same with the 
PanAm crash in the jungle of South 
America. It may be the same with others 
flying the North Atlantic without trained 
communicators. And in an industry grown 
slowly safer through data accumulated 
largely from tragic accidents too. They 
should know better! 

In the final analysis the passenger pays 
for his safetv. To obscure this with the 
query, "Well, how much is he willing to 
pay?’’ does not alter the foct that he has 
little choice in the matter. He either takes 
it or leaves it on the calailated-risk terms 
, of the air carrier; presumably concurred in 
by the CAA and the CAB. 

I believe the CAB should thoroughly 
review its position and that of the CAA 

transportation, particularly over desobte 
country and over-ocean passenger service. 
Don't forget safetv and human lives in the 
economic race to carry all the unsuspecting 
people who clamor to travel by air. 

Aroes Wootton 
Chairman Council #10 
Air Carrier Communication 



Praise 

I want you to know that we read your 
detailed accounts of accidents in all sin- 
cerity. They should be brought to the 
attention of all concerned with aviation. If 
one report rings a bell in the mind of an 
engineer, and he keeps in mind this thought 
m his design . . . this is progress, 

William F, Chama, President 
Beecraft Associates. Inc. 

San Diego 9, California 
We were veiy pleased with George 
Christian’s story on the Flight Analyzer 
and as usual, you had everything well stated, 
accurate and clear, so that even we, who 
sometimes grope for words to explain 
things, must admire your clear manner of 

Karl J. Fairbanks, Vice President 
Sherman Fairchild & Associates, Inc. 
30 Rockefeller Plaza 
New York. 20 N. Y. 
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For Tour Fuel Metering Requirements Depend Upon Bendix: 

• Hydie-mechenlcel fuel eratrois • AlterUurnsr coatfols • FuM suppir pumps • Spray iKuzIes 

• Bectfwuc fuel nnUols • Turbo-orup controls • FlowOlviilen • Ram jsl controls 

BENDIX south bend 


FOR JET, RAM JET AND 
TURBO-PROP ENGINES 


L^iship in 
fiiel metering, 




EltCraONIC AMPL1F1EB 









GEARS AND MECHANICAL DRIVES PRODUCED BY FOOTE BROS. 


Off the carrier deck sweeps the new Grumman S2F-I — 
the first carrier-based aircraft to combine the elements 
of submarine search and attack. While design details 
are "classified," the S2F-I, like many other famous Navy 
and Air Corps airplanes, has mechanical drives engi- 
neered and manufactured by Foote Bros. 


FOOTE 


FOOTE BROS. GEAR AND MACHINE CORPORATION • 


4545 SOUTH WESTERN BOULEVARD • CHICAGO 9, ILLINOIS 


